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MONG the sciences which have served as entering wedges 
into the heavy mass of ecclesiastical orthodoxy, to cleave it, 
disintegrate it, and let the light of Christianity into it, none per- 
haps has done a more striking work than Comparative Philology. 






from that of any other; for it is the only one whose results the- 
ologians have at last fully adopted as the result of their own 


In one very important respect the history of this science differs 
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matic rust which was eating into their structure. 


accepted it, I shall endeavor to show in the present chapter. 


LS SESRAS.SEN 


= 





SSSSSSSS 


& 














studies. This adoption teaches a great lesson, since, while it has 
destroyed theological views cherished during many centuries, 
and obliged the Church to accept conclusions directly contrary to 
the plain letter of our sacred books, the result is clearly seen to 
| have helped Christianity rather than to have hurt it. It has cer- 
tainly done much to clear our religious faundations of the dog- 


How this result was reached, and why the Church has so fully 
In the very beginnings of recorded history we find explana- 


tions of the diversity of tongues, and naturally such explanations 
resort to supernatural intervention. The “law of wills and 


causes,” formulated by Comte, is exemplified here as in so many 
other cases. That law is, that when men do not know the natural 
causes of things, they simply attribute them to wills like their 
own; thus they obtain a theory which provisionally takes the 
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place of science, and this theory is very generally theological. 
Examples of this recur to any thinking reader of history. 
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Before the simpler laws of astronomy were known, the sun was 
supposed to be trundled out into the heavens every day and the 
stars hung up in the firmament every night by the right hand of 
the Almighty. Before the laws of comets were known, they were 
thought to be missiles hurled by an angry God at a wicked world. 
Before the real cause of lightning was known, it was supposed to 
be the work of a good God in his wrath, or of evil spirits in their 
malice. Before the laws of meteorology were known, it was 
thought that rains were caused by the Almighty or his angels 
opening “the windows of heaven” to let down upon the earth 
“the waters that be above the firmament.” Before the laws gov- 
erning physical health were known, diseases were supposed to 
result from the direct interposition of the Almighty or of Satan, 
Before the laws governing mental health were known, insanity 
was generally thought to be diabolic possession.* 

So, in this case, to account for the diversity of tongues, the 
direct intervention of the Divine Will was brought in. As this 
diversity was felt to be an inconvenience, it was attributed to the 
will of a Divine Being in anger. To explain this anger, it was 
held that it must have been provoked by human sin. 

Out of this conception explanatory myths and legends grew as 
thickly and naturally as elms along water-courses; and of these 
the earliest form known to us is found in the Chaldean accounts. 
We see it first in the Chaldean legend of the Tower of Babel. 

The inscriptions recently found among the ruins of Assyria 
have thrown a bright light into this and other scriptural myths 
and legends; the deciphering of the characters in these inscrip- 
tions by Grotefend, and the reading of the texts by George Smith, 
‘Oppert, Sayce, and others, have given us these traditions more 
nearly in their original form than they appear in our own 
Scriptures. 

The Hebrew story of Babel, like so many other legends in the 
sacred books of the world, combined various elements. By a play 
upon words, such as the history of myths and legends frequently 
shows us, it wrought into one fabric the earlier explanatians of 
the diversities of human speech and of the great ruined tower at 
Babylon. The name Babel (bab-i]) means “Gate of God” or 
“Gate of the Gods.” All modern scholars of note agree that this 
was the real significance of the name; but the Hebrew verb 
which signifies to confound resembles somewhat the word Babel, 
so that out of this resemblance, by one of the most common, pro- 
cesses in the history of myth formations, came to the Hebrew 





# Any one who wishes to realize the medieval view of the direct personal attention of 
the Almighty to the universe, can perhaps do so most easily by looking over the engravings 
in the well-known Nuremberg Chronicle, representing him in the work of each of the six 
days, and resting afterward. 
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mind an indisputable proof that the tower was connected with 
the sudden confusion of tongues; and this became part of our 
theological heritage. _ 

In our sacred books the account runs as follows: 

“ And the whole earth was of one language and of one speech. 

“ And it came to pass, as they journeyed from the east, that 
they found a plain in the land of Shinar; and they dwelt there. 

“ And they said one to another, Go to, let us make brick, and 
burn them thoroughly. And they had brick for stone, and slime 
had they for mortar. 

“ And they said, Go to, let us build us a city and a tower whose 
top may reach unto heaven; and let us make us a name, lest we 
be scattered abroad upon the face of the whole earth. 

“ And the Lord came down to see the city and the tower which 
the children of men builded. 

“ And the Lord said, Behold, the people is one, and they have 
all one language; and this they begin to do: and now nothing 
will be restrained from them which they have imagined to do. 

“Go to, let us go down, and there confound their language, 
that they may not understand one another’s speech. 

“So the Lord scattered them abroad from thence upon the 
face of all the earth: and they left off to build the city. 

“Therefore is the name of it called Babel; because the Lord 
did there confound the language of all the earth: and from thence 
did the Lord scatter them abroad upon the face of all the earth.” 
(Genesis, xi, 1-9.) 

Thus far the legend had been bat slightly changed from the 
earlier Chaldean form in which it has since been found in the 
Assyrian inscriptions. Its character is very simple; to use the 
words of the most eminent English-speaking authority, Prof. 
Sayce, of Oxford, a clergyman of the Church of England, “It 
takes us back-to the age when the gods were believed to dwell in 
the visible sky, and when man, therefore, did his best to rear his 
altars as near them as possible.” And the eminent professor 
might have added that it takes us back also to a time when it 
was thought that Jehovah, in order to see the tower fully, was 
obliged to come down from his seat above the firmament. In its 
earlier Chaldean form the legend runs, that the gods, assisted by 
the winds, overthrew the work of the contrivers and introduced 
~ a diversity of tongues. 

As to the real cause of the building of the tower there seems a 
substantial agreement among leading scholars that it was erected 
primarily as part of a temple, but largely for the purpose of as- 
tronomical observations, to which the Chaldeans were so devoted, 
and to which their country, with its level surface and clear at- 
mosphere, was so well adapted. As to the real cause of its de- 
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struction, one of the inscribed cylinders discovered in recent 
times, speaking of a tower which most of the leading archzolo- 
gists identify with the Tower of Babel, reads as follows: 

“The building named the Stages of the Seven Spheres, which 
was the Tower of Borsippa, had been built by a former king. He 
had completed forty-two cubits, but he did not finish its head. 
During the lapse of time, it had become ruined; they had not 
taken care of the exit of the waters, so that rain and wet had 
penetrated into the brick-work ; the casing of burned brick had 
swollen out, and the terraces of crude brick are scattered in heaps,” 

We can well understand how easily “the gods, assisted by the 
winds,” as stated in the Chaldean legend, could overthrow a tower 
thus built. 

It may be instructive to compare with the explanatory myth 
developed first by the Chaldeans, and in a slightly different form 
by the Hebrews, various other legends to explain the same diver- 
sity of tongues. The Hindoo legend of the confusion of tongues 
is as follows: 

“There grew in the center of the earth the wonderful ‘ world 
tree’ or ‘ knowledge tree.’ It was so tall that it reached almost 
to heaven. It said in its heart: ‘I shall hold my head in heaven 
and spread my branches over all the earth, and gather all men 
together under my shadow, and protect them, and prevent them 


from separating. But Brahma, to punish the pride of the tree cut 
off its branches and cast them down on the earth, when they sprang 
up as wata trees, and made differences of belief and speech and 


customs to prevail on the earth, to disperse men upon its surface.” 


Still more striking is a Mexican legend : according to this, Xel- - 
hua, one of the seven giants rescued from the flood, built the 
great Pyramid of Cholula, in order to reach heaven, until the 
gods, angry at his audacity, threw fire upon the building and 
broke it down, whereupon every separate family received a lan- 
guage of its own. 

Such explanatory myths grew or spread widely over the earth. 

A well-known form of the legend, more like that of the Chaide- 

ans than the Hebrew later form, appeared among the Greeks. 
According to this, the Aloide piled Mount Ossa upon Olympus 
and Pelion upon Ossa, in their efforts to reach heaven and de- 
throne Jupiter. 7 

Still another form of it entered the thoughts of Plato. He held 
that in the golden age men and beasts all spoke the same lan- 
guage, but that Zeus confounded their speech because mén were 
proud and demanded eternal youth and immortality.* 





* For the identification of the Tower of Babel with the “ Birs Nimrud” amid the ruins ; 
of the city of Borsippa, see Sir Henry Rawlinson, and especially George Smith, Assyrian — Ff 
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But naturally the version of the legend which most affected 
Christendom was that modification of the Chaldean form devel- 
oped among the Jews and embodied in their sacred books. To a 
thinking man in these days it is very instructive. The coming 
down of the Almighty from heaven to see the tower and put an 
end to it by dispersing its builders, points to the time when his 
dwelling was supposed to be: just above the firmament or solid 
vault above the earth; the time when he exercised his beneficent 
activity in such acts as opening “the windows of heaven” to give 
down rain upon the earth; in bringing out the sun every day and 
hanging up the stars every night to give light to the earth; in 
hurling comets, to give warning; in placing his bow in the cloud, 
to give hope; in coming down in the cool of the evening to walk 
in the garden of Eden and to talk with the man he had made; in 
meeting one chosen man upon a mountain to give him laws, and 
another in the desert to wrestle with him. 

But closely connected in its effects with this Babel legend was 
that of the naming of the animals by Adam. It was written in 
one of our two accounts of the creation that Jehovah came down 
and brought all the animals before Adam, who gave them their 
names. This and other indications of language, together with the 
Chaldean legend, which, in passing through the Jewish mind, be- 
came monotheistic, supplied to Christian theology the germs of a 
sacred science of philology. These germs developed rapidly in the 
warm atmosphere of devotion and ignorance of natural law which 
pervaded the early Christian Church ; and so there grew a great 





Discoveries, p. 59. For a different view, see Lenormant, Histoire Ancienne de I’Orient, 
vol. i, p. 118. For some of these inscriptions discovered and read by George Smith, see 
his Chaldean Account of Genesis, New York, 1876, pp. 160-162. For the statement re- 
garding the origin of the word Babel, see Ersch and Griiber, article Babel; also, the Rev. 
Prof. A. H. Sayce, in the latest edition of the Encyclopedia Britannica; also Colenso, 
Pentateuch examined, vol. iv, p. 268; also John Fiske, Myths and Myth-makers, p. 72; 
also Lenormant, Histoire Ancienne de l’Orient, Paris, 1881, vol. i, pp. 115 ef seg. As to 
the character and purpose of the great tower of the Temple of Belus, see Smith’s Bible 
Dictionary, article Babel, quoting Diodorus; also Rawlinson, especially in Journal of the 
Asiatic Society for 1861; also Sayce, Religion of the Ancient Babylonians (Hibbert Lect- 
ures for 1887), London, 1877, chap. iiand elsewhere, especially pp. 96, 397, 407; also 
Max Duncker, History of Antiquity, Abbott’s translation, vol. ii, chaps. ii and iii. For 
similar legends in other parts of the world, see Delitch ; also Humboldt, American Re- 
searches; also Brinton, Myths of the New World; also Colenso, as above, The Tower of 
Choluia is well known, having been described by Humboldt and Lord Kingsborough. For 
superb engravings showing the view of Babel as developed by the theological imagina- 
tion, see Kircher, Turris Babel, Amsterdam, 1679. For the Law of Wills and Causes, 
with deductions from it well stated, see Beattie Crozier, Civilization and Progress, Lon- 
don, 1888, pp. 112, 178, 179, 273. For Plato, see the Polit., 272, ed. Steph., and elsewhere 
cited in Ersch and Griiber, article Babylon. For a good general statement, see Bible 
Myths, New York, 1883, chap. iii. For Aristotle’s strange want of interest in any 
classification of the varieties of human speech, see Max Miiller, Lectures on the Science of 
Language, London, 1864, series i, chap. iv, pp. 128-125. 
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orthodox theory of language, strong and apparently firm, which 
has lasted throughout Christendom for nearly two thousand 
years. 

There had, indeed, come into human thought at the very earli- 
est period some suggestions of the modern scientific view of phi- 
lology. Lucretius had proposed a theory, inadequate indeed, but 
still pointing very directly toward the truth, as follows: “ Nature 
impelled man to try the various sounds of the tongue, and so 
struck out the names of things, much in the same way as the in- 
ability to speak is seen in its turn to drive children to the use of 
gestures.” But, among the early fathers of the Church, the only 
one who seems to have caught an echo of this truth was St. Greg- 
ory of Nyssa; as a rule, all the other great founders of Christian 
theology, as far as they expressed themselves on the subject, took 
the view that the original language spoken by the Almighty and 
given by him to men was Hebrew, and that from this all other 
languages were derived at the destruction of the Tower of Babel. 
This doctrine was especially upheld by Origen, St. Jerome, and 
St. Augustine. Origen taught that “the language given at the 
first through Adam, the Hebrew, remained among that portion of 
mankind which was assigned not to any angel, but continued the 
portion of God himself.” §t. Augustine declared that, when the 
other races were divided by their own peculiar languages, Heber’s 
family preserved that language which is not unreasonably be- 
lieved to have been the common language of the race, and that on 
this account it was henceforth called Hebrew. St. Jerome wrote, 
“The whole of antiquity affirms that Hebrew, in which the Old 
Testament is written, was the beginning of all human speech.” 

Amid such great authorities as these even Gregory of Nyssa 
struggled in vain. He seems to have taken the matter very 
earnestly, and to have used not only argument but ridicule. He 
insists that God does not speak Hebrew, and that the tongue 
used by Moses was not even a pure dialect of one of the lan- 
guages resulting from “the confusion.” He makes man the in- 
ventor of speech, and resorts to raillery: speaking against his ~~ 
opponent Eunomius, he says that “passing in silence his base ~~ 
and abject garrulity,” he will “note a few things which are” 7 
thrown into the midst of his useless or wordy discourse, where 
he represents God teaching words and names to our first parents, 
sitting before them like some pedagogue or grammar master.” 
But, naturally, the great authority of Origen, Jerome, and Augus- 
tine prevailed ; the view suggested by Lucretius, and again by 
St. Gregory of Nyssa, died out, and “ always, everywhere, and 
by all” in the Church the doctrine was received that the lan- 
guage spoken by the Almighty was Hebrew; that it was taught 
by him to Adam, and that all other languages on the face of the 





NEW CHAPTERS IN THE WARFARE OF SCIENCE. 295 


earth originated from it at the dispersion attending the destruc- 
tion of the Tower of Babel.* 

This idea threw out roots and branches in every direction, 
and so developed ever into new and strong forms. As all scholars 
now know, the vowel points in the Hebrew language were not 
adopted until at some period between the second and tenth cent- 
uries; but in the early Church they soon came to be considered 
as part of the great miracle—as the work of the right hand of 
the Almighty ; and never until the eighteenth century was there 
any doubt allowed about the divine origin of these rabbinical 
additions to the text. To hesitate in believing that these points 
were dotted by the very hand of God himself came to be con- 
sidered a fearful heresy. 

The series of battles between Theology and Science in the field 
of comparative philology opened just on this little point, appar- 
ently so insignificant—the direct divine inspiration of the rab- 
binical punctuation. The first to impugn the divine origin of 
these vocal points and accents appears to have been a Spanish 
monk, Raymundus Martinus, in his Pugio Fidei, or Poniard of 
the Faith, which he put forth in the thirteenth century. But 
he and his doctrine disappeared beneath the waves of the ortho- 
dox ocean, and apparently left no trace. For nearly three hun- 
dred years longer the full sacred theory held its ground; but 
about the opening of the sixteenth century another glimpse of 
the truth was given by a Jew, Elias Levita, and this seems to 
have had some little effect, at least in keeping the germ of scien- 
tific truth alive. 

Thé Reformation, with its renewal of the literal study of the 
Scriptures, and its transfer of all infallibility from the Church 
and the Papacy to the letter of the sacred books, did not abate 
but rather intensified for a time the devotion of Christendom to 
this sacred theory of language. Only on this one question—the 
origin of the Hebrew points—was there any controversy, and this 
waxed hot. It began to be especially noted that these vowel 
points in the Hebrew Bible seemed unknown to St. Jerome and 
his compeers; and on this ground, supported by a few other au- 





* For Lucretius’s statement, see the De Rerum Natura, lib. v, Monro’s edition, with 
translation, Cambridge, 1886, vol. tii, p. 141. For the opinion of Gregory of Nyssa, see 
Benfey, Geschichte der Sprachwissenschaft in Deutschland, Miinchen, 1869; p. 179; and 
for the passage cited, see Gregory of Nyssa in his Contra Eunomium, xii, Patr. Greca, 
Paris, 1858, vol. ii, p. 1048. For St. Jerome, see the Epistle, xviii, p. 865, Migne, tome 
xxii, Paris, 1842. For citation from St. Augustine, see the City of God, Dod’s translation, 
Edinburgh, 1871, vol. ii, p. 122. For citation from Origen, see Homily xi, cited by Guichard 
in preface to I'Harmonie étymologique, Paris, 1631, lib. xvi, c. xi. For absolutely con- 
vincing proofs that the Jews derived the Babel and other legends of their sacred books 
from the Chaldeans, see George Smith, Chaldean Account of Genesis, passim ; but espe- 
cially for a most candid though evidently somewhat reluctant summing up, see page 291. 
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thorities, some earnest men ventured to think them no part of the 
original revelation to Adam. Zwingli, so much before most of 
the Reformers in other respects, was equally so in this. While 
not doubting the divine origin and preservation of the Hebrew 
language as a whole, he denied the antiquity of the vocal points, 
demonstrated their unessential character, and pointed out the fact 
that St. Jerome makes no mention of them. His denial was long 
the refuge of those who shared this heresy. 

But the full orthodox theory remained established among the 
vast majority both of Catholics and Protestants. Illustrative of 
the attitude of the former is the imposing work of the canon Ma- 
rini, which appeared at Venice in 1593, under the title of Noah’s 
Ark: A New Treasury of the Sacred Tongue. The huge folios 
begin with the declaration that the Hebrew tongue was “ divinely 
inspired at the very beginning of the world,” and the doctrine is 
steadily maintained that this divine inspiration extended not only 
to the letters but to the vocal punctuation. 

Not before the seventeenth century was well under way do we 
find a thorough scholar bold enough to gainsay this preposterous 
doctrine. This new assailant was Capellus, Professor of Hebrew 
at Saumur; but even he dared not put forth his argument in 
France. He was obliged to publish it in Holland, and even there 
such obstacles were thrown in his way that it was ten years before 
he published another treatise of importance. 

The work of Capellus was received by very many open-minded 
scholars as settling the question, and among these was Hugo 
Grotius. But many theologians felt this view to be a blow at 
the sanctity and integrity of the sacred text; and in 1648 the 
great scholar, John Buxtorf, rose to defend the orthodox citadel: 
in his Anticritica he brought all his stores of knowledge to defend 
the doctrine that the rabbinical points and accents had been jotted 
down by the right hand of God. 

The controversy waxed hot; scholars like Voss and Brian 
Walton supported Capellus. Wasmuth and many others of note 
were as fierce against him. The Swiss Protestants were espe- 
cially violent on the orthodox side. The Calvinists of Geneva, 
in 1678, by a special canon, forbade that any minister should be 
received into their jurisdiction until he publicly confessed that 
the Hebrew text, as it to-day exists in the Masoretic copies, is, 
both as to the consonants and vowel points, divine and authentic. 

While in Holland so great a man as Hugo Grotius supported 
the view of Capellus, and while in France the eminent Catholic 
scholar Richard Simon, and: many others, Catholic and Protestant, 
took similar ground against this divine origin of the Hebrew 
punctuation, there was arrayed against them a body apparently 
overwhelming. In France, Bossuet, the greatest theologian that 
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France has ever produced, did his best to crush Simon. In Ger- 
many, Wasmuth, professor first at Rostock and afterward at Kiel, 
hurled his “ Vindiciw#” at the innovators. Yet at this very mo- 
ment the battle was clearly won; the arguments of Capellus were 
irrefragable, and, despite the commands of bishops, the outcries of 
theologians and the sneering of critics, his application of strictly 
scientific observation and reasoning carried the day. 

Yet a casual observer, long after the fate of the battle was 
really settled, might have supposed that it was still in doubt. As 
is not unusual in theologic controversies, attempts were made to 
galvanize the dead doctrine into the appearance of life. Famous 
among these attempts was that made as late as the beginning of 
the eighteenth century by two Bremen theologians, Hase and 
Iken. They put forth a compilation in two huge folios simul- 
taneously at Leyden and Amsterdam, prominent in which work 
is the treatise on The Integrity of Scripture, by Johann Andreas 
Danzius, Professor of Oriental Languages and Senior Member of 
the Philosophical Faculty of Jena. To preface it, there was a 
formal and fulsome approval by three eminent professors of the- 
ology at Leyden. With great fervor the author pointed out that 
“religion itself depends absolutely on the infallible inspiration, 
both verbal and literal, of the Scripture text”; and with impas- 
sioned eloquence he assailed the blasphemers who dared question 
the divine origin of the Hebrew points. But this was really the 
last great effort. That the case was lost is seen by the fact that 
Danzius felt obliged to use other missiles than arguments, and 
especially to call his opponents hard names. From this period 
the old sacred theory as to the origin of the Hebrew points may 
be considered as dead and buried. 

But the war was soon to be waged on a wider and far more 
important field. The inspiration of the Hebrew punctuation 
having been given up, the great orthodox body fell back upon 
the remainder of the theory, and intrenched this more strongly 
than ever—the theory that the Hebrew language was the first of 
all languages, spoken by the Almighty, given by him to Adam, 
transmitted through Noah to the world after the Deluge, and 
that the confusion of tongues was the origin of all the other lan- 
guages of the earth. In giving account of this new phase of the 
struggle, it is well to go back a little. Mrom the revival of learn- 
ing and the Reformation had come the renewed study of Hebrew 
in the fifteenth and sixteenth centuries, and thus the sacred doc- 
trine regarding the divine origin of the Hebrew language received 
additional authority. All the early Hebrew grammars, from that 
of Reuchlin down, assert the divine origin and miraculous claims 
of Hebrew. It is constantly mentioned as “the sacred tongue ”— 
sancta lingua. In 1506 Reuchlin, though himself persecuted by a 
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large faction in the Church for advanced views, refers to Hebrew 
as “spoken by the mouth of God.” 

This idea was popularized by the 1508 edition of the Margarita 
Philosophica, published at Strasburg. That work—in its suc- 
cessive editions a mirror of human knowledge at the close of the 
middle ages and the opening of modern times—contains a curi- 
ous introduction to the study of Hebrew. In this it is declared 
that Hebrew was the original speech, “used between God and 
man and between men and angels.” Its full-page frontispiece 
represents Moses receiving from God the tables of stone written 
in Hebrew; and, as a conclusive argument, it reminds us that 
Christ himself, by choosing a Hebrew maid for his mother, made 
that his mother-tongue. 

It must be noted here, however, that Luther, in one of those 
outbursts of strong sense which so often appear in his career, 
enforced the explanation that the words “God said” had nothing 
to do with the voice or articulation of human language. Still, 
he evidently yielded to the general view. In the Roman Church 
at the same period we have a typical example of the theologic 
method in the statement by Luther’s great opponent, Cajetan, 
that the three languages of the inscription on the cross of Calvary 
“were the representatives of all languages,” and he gives as the 
reason for this the fact that “the number three denotes perfec- 
tion.” 

In 1538 Postillus made a very important endeavor at a com- 
parative study of languages, but with the orthodox assumption 
that all were derived from one source, namely, the Hebrew. 
Naturally, Comparative Philology blundered and stumbled on in 
this path with endless absurdities. The most amazing efforts 
were made to trace back everything to the sacred language. 
English and Latin dictionaries appeared, in which every word 
was traced back to a supposed Hebrew root. No supposition was 
too absurd in this attempt to square Science with Scripture. It 
was declared that, as Hebrew is written from right to left, it 
might be read either way, in order to produce a satisfactory ety- 
mology. The whole effort in all this sacred scholarship was, not 
to find what the truth is; not to see how the various languages 
are to be classified, or from what source they are really derived, 
but to demonstrate what was supposed necessary to maintain the 
truth of Scripture, namely, that all languages are derived from 
the Hebrew. 

This stumbling and blundering, under the sway of this ortho- 
dox necessity, is seen among the foremost scholars throughout 
Europe. About the middle of the sixteenth century the great 
Swiss scholar, Conrad Gesner, beginning his Mithridates, says, 
“While of all languages Hebrew is the first and oldest, of all is 
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alone pure and unmixed, all the rest are much mixed, for there is 
none which has not some words derived and corrupted from 
Hebrew.” 

Typical, as we approach the end of the sixteenth century, are 
the utterances of two of the most noted English divines: First 
of these may be mentioned Dr. William Fulke, Master of Pem- 
broke Hall, in the University of Cambridge. In his Discovery 
of the Dangerous Rock of the Romish Church, published in 1580, 
he speaks of “the Hebrew tongue, ... the first tongue of the 
world, and for the excellency thereof called ‘ the holy tongue.’ ” 

Yet more strong, eight years later, was another eminent 
divine, Dr. William Whitaker, Regius Professor of Divinity and 
Master of St. John’s College at Cambridge. In his Disputation 
on Holy Scripture, first printed in 1588, he says: “The Hebrew is 
the most ancient of all languages, and was that which alone pre- 
vailed in the world before the Deluge and the erection of the 
Tower of Babel. For it was this which Adam used and all men 
before the Flood, as is manifest from the Scriptures, as the 
Fathers testify.” He then proceeds to quote passages on this 
subject from St. Jerome, St. Augustine, and others. He cites St. 
Chrysostom in support of the statement that “God himself 
showed the model and method of writing when he delivered the 
Law written by his own finger to Moses.” * 





* For the whole scriptural argument, embracing the various texts on which the Sacred 
Science of Philology was founded, with the use made of such texts, see Benfey, Ge- 
schichte der Sprachwissenschaft in Deutschland, Miinchen, 1869, pp. 22-26. As to the 
origin of the vowel-points, see Benfey, as above: he holds that they began to be inserted 
in the second, and that the process lasted until about the tenth century 4.p. For Ray- 
mundus and his Pugio Fidei, see G. L. Bauer, Prolegomena to his Revision of Glassius’s 
Philologia Sacra, Leipsic, 1795; see especially pp. 8-14, in tome ii of the work. For 
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. his Vindicie Sancte Hebraice Scripture, Rostock, 1664. For Reuchlin, see the dedi- 
catory preface to his Rudimenta Hebraica, Pforzheim, 1506, folio, in which he speaks 
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This sacred theory entered the seventeenth century in full 
force, and seems to have swept everything before it. The great 
commentators, Catholic and Protestant, accepted and developed 
it. Great prelates, Catholic and Protestant, stood guard over it, 
favoring those who supported it, doing their best to destroy those 
who would modify it. 

In 1606 Stephen Guichard built new buttresses for it in Cath- 
olic France. He explains in his preface that his intention is “ to 
make the reader see in the Hebrew word not only the Greek and 
Latin, but also the Italian, the Spanish, the French, the German, 
the Fleming, the English, and many others from all languages.” 
As the merest tyro in philology can now see, the great difficulty 
that Guichard encounters is in getting from the Hebrew to the 
Aryan group of languages. How he meets this difficulty may be 
imagined from his statement, as follows: “As for the derivation 
of words by addition, subtraction, and inversion of the letters, it 
is certain that this can and ought thus to be done, if we would 
find etymologies—a thing which becomes very credible when we 
consider that the Hebrews wrote from right to left and the Greeks 
and others from left to right. All the learned recognize such 
derivations as necessary;... and... certainly otherwise one 
could scarcely trace any etymology back to Hebrew.” 

Of course, by this method of philological juggling, anything 
could be proved which the author thought necessary to maintain 
his pious theory. 

Two years later, Andrew Willett published at London his 
Hexapla, or Six-fold Commentary upon Genesis. In this he in- 
sists that the one language of all mankind in the beginning “ was 
the Hebrew tongue preserved still in Heber’s family.” He also 
takes pains to say that the Tower of Babel “ was not so called of 
Belus, as some have imagined, but of confusion, for so the Hebrew 
word ballal signifieth”; and he quotes from St. Chrysostom to 
strengthen his position. 

In 1627 Dr. Constantine !"Empereur was inducted into the 
chair of Philosophy of the Sacred Language in the University of 
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Leyden. In his inaugural oration on The Dignity and Utility 
of the Hebrew Tongue, he puts himself emphatically on record 
in favor of the divine origin and miraculous purity of that lan- 
guage. “ Who,” he says, “can call in question the fact that the 
Hebrew idiom is coeval with the world itself, save such as seek to 
win vainglory for their own sophistry by obscuring the truth ?” 

Two years after Willett, in England, comes the famous Dr. 
Lightfoot, one of the renowned scholars of his time in Hebrew, 
Greek, and Latin; but all his scholarship was bent to suit theo- 
logical requirements. In his “ Erubhin,” or Miscellanies, pub- 
lished in 1629, he goes to the full length of the sacred theory, 
though we begin to see a curious endeavor to get over some lin- 
guistic difficulties. One passage will serve to show both the ro- 
bustness of his faith and the acuteness of his reasoning, in view 
of the difficulties which scholars now began to find in the sacred 
theory: “Other commendations this tongue (Hebrew) needeth 
none than what it hath of itself; namely, for sanctity it was the 
tongue of God; and for antiquity it was the tongue of Adam. 
God the first founder, and Adam the first speaker of it... It 
began with the world and ¢he Church, and continued and in- 
creased in glory till the captivity in Babylon ... As the man in 
Seneca, that through sickness lost his memory and forgot his own 
name, so the Jews, for their sins, lost their language and forgot 
their own tongue ... Before the confusion of tongues all the 
world spoke their tongue and no other; but, since the confusion 
of the Jews, they speak the language of all the world and not 
their own.” 

But just at the middle of the century (1657) came in England 
a champion of the sacred theory more important than any of 
these—Brian Walton, Bishop of Chester. His Polyglot Bible, 
with its prolegomena, dominated English scriptural criticism 
throughout the remainder of the century. He begins his great 
work by proving at length the divine origin of Hebrew, and the 
derivation from it of all other forms of speech. He declares it 
“probable that the first parent of mankind was the inventor of 
letters.” His chapters on this subject are full of interesting de- 
tails. He says that the Welshman, Davis, had already tried to 
prove the Welsh the primitive speech; Wormius, the Danish ; 
Mitilerius, the German; but the bishop stands firmly by the sacred 
theory, declaring that “even in the New World are found traces 
of the Hebrew tongue, namely, in New England and in New Bel- 
gium, where the word Aguarda signifies earth, and the name 
Joseph is found among the Hurons.” As we have seen, Bishop 
Walton had been forced to give up the inspiration of the rabbini- 
cai punctuation, but he seems to have fallen back with all the 
more tenacity on what remained of the great sacred theory of 
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language, and to have become its leading champion among Eng- 
lish-speaking peoples. 

At this same period we have the same doctrine put forth by a 
great authority in Germany. In 1657 Andreas Sennert published 
his inaugural address as Professor of Sacred Letters and Dean of 
the Theological Faculty at Wittenberg. All his efforts are given 
to making Luther’s old university a fortress of the orthodox 
theory. His address, like many others in various parts of Europe, 
shows that in his time an inaugural with any save an orthodox 
statement of the theological platform would hardly have been 
tolerated. There are few things in the past to the sentimental 
mind more pathetic, to the philosophical mind more natural, and 
to the progressive mind more ludicrous, than most addresses on 
such occasions before assemblages of learned theologians at high 
festivals of great theological schools, The audience has generally 
consisted mainly of estimable elderly gentlemen,.who received 
their theology in their youth, and who in their old age have 
watched over it with jealous care to see that it is well coddled and 
protected from any fresh breeze of thought. Naturally, then, a 
theological professor inaugurated under these circumstances has 
endeavored to propitiate his audience. Sennert goes to great 
lengths both in this and in his grammar, published nine years 
later, for, declaring the divine origin of Hebrew to be quite be- 
yond controversy, he says: “Noah received it from our first 
parents, and guarded it in the midst of the waters; Heber and 
Peleg saved it from the confusion of tongues.” 

The same doctrine was no less loudly insisted upon by the 
greatest authority in Switzerland, Buxtorf, professor at Basle, 
who proclaimed Hebrew to be “ the tongue of God, the tongue of 
angels, the tongue of the prophets”; and the effect of this procla- 
mation may be imagined when we note in 1663 that his book had 
reached its sixth edition. 

It was re-echoed through England, Holland, Germany, France, 
and America, and, if possible, yet more highly developed. In 
England Theophilus Gale sets himself to prove that not only all 
the languages, but all the learning of the world, have been drawn 
from the Hebrew records. 

The orthodox doctrine was also fully vindicated in Holland. 
Six years before the close of the seventeenth century, Morinus, 
Doctor of Theology, Professor of Oriental Languages, and pastor 
at Amsterdam, published his great work on Primeval Language. 
Its frontispiece depicts the confusion of tongues at Babel, and, as 
a pendant to this, the pentecostal gift of tongues to the apostles. 
In the successive chapters of the first book he proves that lan- 
guage could not have come into existence save as a direct gift 
from heaven; that there is a primitive language, the mother of 
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all the rest; that this primitive language still exists in its pris- 
tine purity; that this language is the Hebrew. The second book 
is devoted to proving that the Hebrew letters were divinely 
received, have been preserved intact, and are the source of all 
other alphabets. But in the third book he feels obliged to 
declare, in the face of the contrary dogma held, as he says, by 
“not a few most eminent men piously solicitous for the authority 
of the sacred text,” that the Hebrew punctuation was, after all, 
not of divine inspiration, but a late invention of the rabbis, 

France, also, was held to all appearance in complete subjection 
to the orthodox idea up to the end of the century. In 1697 
appeared at Paris perhaps the most learned of all the books 
written to prove Hebrew the original tongue and source of all 
others. The Gallican Church was then at the height of its power. 
Bossuet as bishop, as thinker, and as an adviser of Louis XIV, 
had crushed all opposition to orthodoxy. The Edict of Nantes 
had been revoked; and the Huguenots, so far as they could escape, 
were scattered throughout the world, destined to repay France 
with interest a thousand-fold during the next two centuries, The 
bones of the Jansenists were dug up and scattered at Port Royal. 
Louis XIV stood guard over the piety of his people. It was in 
the midst of this series of triumphs that Father Louis Thomassin, 
Priest of the Oratory, issued his Universal Hebrew Glossary. 
In this, to use his own language, “the divinity, antiquity, and 
perpetuity of the Hebrew tongue, with its letters, accents, and 
other characters,” are established forever and beyond all cavil, 
by proofs drawn from all peoples, kindred, and nations under the 
sun, This superb, thousand-columned folio was issued from the 
royal press, and is one of the most imposing monuments of human 
piety and folly; taking rank with the great treatises of Fromun- 
dus against Galileo, of Quaresmius on Lot’s Wife, and of Glad- 
stone on Genesis and Geology. 

The great theologic-philologic chorus was steadily main- 
tained, and, as in an antiphonal chant, its doctrines were echoed 
from land to land. From America there came the earnest words 
of noble John Eliot, praising Hebrew as the most fit to be made a 
universal language, and declaring it the tongue “which it pleased 
our Lord Jesus to make use of when he spake from heaven unto 
Paul.” At the close of the seventeenth century comes, as it were, 
a strong antiphonal answer in this chorus from England. Meric 
Casaubon, the learned Prebendary of Canterbury, thus declares: 
“One language, the Hebrew, I hold to be simply and absolutely 
the source of all.” And, to make the chorus perfect, there came 
into it, in complete unison, the voice of Bentley—the greatest 
scholar of the old sort whom England has ever produced. He 
was indeed one of the most learned and acute critics of any age, 
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but he was also Master of Trinity, Archdeacon of Bristol, held 
two livings besides, and enjoyed the honor of refusing the bishop- 
ric of Bristol, as not rich enough to tempt him. Noblesse oblige: 
that Bentley should hold a brief for the theological side was in- 
evitable, and we need not be surprised when we hear him declar- 
ing, “ We are sure, from the names of persons and places men- 
tioned in Scripture before the Deluge, not to insist upon other 
arguments, that the Hebrew was the primitive language of man- 
kind, and that it continued pure above three thousand years until 
the captivity into Babylon.” The power of the theologic bias, 
when properly stimulated with ecclesiastical preferment, could 
hardly be more perfectly exemplified than in this captivity of 
such a man as Bentley. | 

At the beginning of the eighteenth century this sacred doc- 
trine, based, as was supposed, upon explicit statements of Script- 
ure, seemed forever settled. As we have seen, strong fortresses 
had been built for it in every Christian land; nothing seemed 
more unlikely than that the little groups of scholars scattered 
through these various countries could ever prevail against them. 
These strongholds were built so firmly, and had behind them so 
vast an army of religionists of every creed, that to conquer them 
seemed impossible. And yet at that very moment their doom 
was decreed. Within a few years from this period of their great- 


est triumph, the garrisons of all these sacred fortresses were in 
hopeless confusion, and the armies behind them in full retreat; 
a little later, both the orthodox fortresses and forces were in the 
hands of the scientific philologists. 

How this came about will be shown in the second part of this 
chapter.* 





* The quotation from Guichard is from L’Harmonie étymologique des langues . . . dans 
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THE PEOPLING OF AMERICA.* 
Br M. ARMAND DE QUATREFAGES. 


| ies acknowledgment of the unexpected honor that has been 
done me in calling me to this chair, I have first to perform 
the very pleasant duty of saluting the foreign and French schol- 
ars who have responded to the invitation of our committee. I 
shall do it in few words, but I affirm, in the name of all my 
colleagues, that they come from the heart. Welcome, gen- 
tlemen ! 

Unluckily, the same honor imposes on me another task, and a 
difficult one. It is the usage, in opening a session of the Congress, 
for the president to make an address to his colleagues respecting 
the questions that are to occupy them; and what can I say, con- 
cerning America, to learned men who make that continent the 
object of their habitual studies? Ido not merit, as you do, the 
title of Americanist. Called by the duties of my teacher’s office 
to deal with the history of all human populations, I can not under- 
take especially a study which is more than sufficient to absorb a 
whole lifetime. I have much to learn from you, and I thank you 
in advance for all that you are going to teach me. 

Yet, it is hardly necessary to say, in looking from the point 
of view of the whole, which has usually been my practice, my 
thought could not fail to be often directed to that New World the 
discovery of which opened so many new horizons to nearly all 
the branches of human knowledge. The question of the ori- 
gin of its inhabitants appears at the very head of the problems 
which it sets before the anthropologist. Are the indigenous 
Americans in any degree relatives of the populations of the other 
continents ? Or, have they appeared on the lands where we have 
found them, without any ethnological connection with those 
populations ? 

You know that both of these opinions have been maintained,’ 
and still have their partisans; and I made known long ago the 
solution which I had reached. In my view, America was origi- 
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nally, and has always been, peopled by migrations from the Old 
World. At the risk of repeating myself, I will briefly sum up the 
grounds of my conviction. 

Permit me first to recall the two rules which I have constantly 
followed in the solution of the questions, sometimes so ardently 
contested, which the history of man raises. The first is to put 
away absolutely every consideration borrowed from dogma or 
philosophy, and to invoke only science—that is, experiment and 
observation. The second is, never to isolate man from other 
organized beings; and to admit that he is subject, as to all that 
is not exclusively human, to all the general laws which control 
équally animals and plants. Hence, we can not regard as true . 
any doctrine or opinion which makes man an exception among 
organized beings. 

We make the application of these principles to the question 
which occupies us, but in a broader way; for it is only a special 
case of a more general problem which we may formulate in the 
terms—Man is everywhere now: did he appear everywhere in the 
beginning ? If not absolutely cosmopolitan in its origin, did the 
race appear at an indefinite number of points? Or,rather, born at 
a single and limited spot, has it gradually taken possession of the 
whole earth by migration? At first thought we might suppose 
that the answer to these questions-would be very different accord- 
ing as we admit the existence of one or many human species, 
That would be a mistake. We purpose to show that polygenists 
can shake hands with monogenists on this point, without involv- 
ing themselves in any contradiction. We take, first, the mono- 
genist view. 

Physiology, which leads us to recognize the unity of the hu- 
man race, teaches us nothing in reference to its primary geo- 
graphical origin. It is otherwise with the science which concerns 
the distribution of animals and plants over the surface of the 
globe. The geography of organic beings has also its general - 
facts, which we call laws. These facts—these laws—must be 
learned and interrogated in order to solve the problem of the 
manner in which the globe was peopled. The first result of this 
inquiry is a demonstration that real cosmopolitanism, as we at- 
tribute it to man, does not exist anywhere, either in the animal 
or the vegetable kingdom. I cite a few of the evidences in sup- 
port of this affirmation. 

Take, first, what De Candolle says, that “no phanerogamous 
plant extends over the whole surface of the earth. There hardly 
exist more than eighteen the areas of which reach over half the 
lands; and there is no tree or shrub among the plants of most ~ 
considerable extension.” The last remark touches an order of + ~ 
considerations on which I shall insist further on. ” 
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In my lectures on this subject I have cited textually the words 
of the best authorities among men of-science respecting the prin- 
cipal groups of fresh and salt water animals; I have passed in 
review the fauna of the air, beginning with insects; and have 
dwelt to some extent on fishes and reptiles. I will spare you the 
enumeration, and will speak of the bird the area of whose habitat 
is most extended. The peregrine falcon occupies all the temper- 
ate and warm regions of the Old and New Worlds, but does not 
reach the arctic regions, or Polynesia. 

In his body, man is anatomically and physiologically a mam- 
mal—no more and no less. This class, therefore, interests us 
more than the others, and furnishes us with more precise knowl- 
edge. I will, for that reason, enter more into detail respecting it, 
taking as my guide the great work of Andrew Murray. 

By virtue of their strength, their enormous locomotive powers, 
and of the continuity of the seas which they inhabit, the cetaceans 
should seem to be able to play a truly cosmopolitan part. They 
do not. Each species is cantoned within an area of greater or less 
extent, beyond which a few individuals may occasionally make 
excursions, but always to return soon within their bounds. Two 
exceptions to this general rule have been noted. <A rorqual with 
large flippers, and a northern Balenopterus, natives of temperate 
and frigid seas, are said to have been found, the first at the Cape, 
the second at Java. Judging from what Van Beneden and Ger- 
vais, the two greatest authorities in cetology, say, these statements 
are at least doubtful. But, if we accept them as true, it is still the 
fact that neither species has been met in the seas that wash Amer- 
ica and Polynesia. We find nothing else resembling the whales 
in cosmopolitism, even though it be narrow. Here, also, I spare 
you the details. You know as well as I do that the species of 
marsupials, edentates, and pachyderms have their respective 
countries clearly defined ; and that, if the horse and hog are now 
in America, it is because they have been imported there by Euro- 
peans, 

A very small number of ruminants inhabit the north of both 
continents. It is generally agreed to regard the reindeer and the 
caribou as only races of the same species; Brandt, with some res- 
ervations, says as much of the bison and the aurochs, the argali 
and the big-horn. But none of these species are found in the 
warm regions of these two quarters, or in all Oceania. 

The carnivorous order perhaps offers some similar facts to the 
preceding. But when we come to the Cheiroptera and the Quad- 
rumana, we do not find a single species common to both conti- 
nents, or to the rest of the world. 

Thus there is not a cosmopolite, after the manner of man, 
among all organized beings, whether plants or animals. Now, it is 
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evident that the area of the actual habitat of any animal or vege- 
table species includes the center where that species first appeared. 
By virtue of the law of expansion, the center should likewise be 
less in extent than the actual area. No plant and no animal, there- 
fore, originated in all the regions of the globe. To suppose that 
man appeared in the beginning everywhere that we now see him 
would be to make a unique exception of him. The hypothesis can 
not, therefore, be received ; and every monogenist must repel the 
conception of the initial cosmopolitism of the human species as 
false. 

The same conclusion is imposed on polygenists, unless they 
refuse to apply to man the laws of botanical and zodélogical ge- 
ography that govern all other beings. In fact, however much 
they have multiplied species of man—whether they assume that 
there are two, with Virey; fifteen, with Bery Saint-Vincent; or an 
undetermined but considerable number, with Gliddon—they have 
always united them into a single genus. A human genus can 
be no more cosmopolitan than a human species. Speaking of 
plants, De Candolle says, “The same causes have borne on genera 
and on species”; and this is as true of animals as of plants, 
Limiting ourselves to the animals—among the cetaceans, Mur- 
ray thinks that the genera of the rorqual and the dolphin are 
represented in all the seas; Van Beneden and Gervais dispute 
this ; we will, however, admit it, for it will not weaken our conclu- 
sions. Besides the cetaceans, there can be no question of generic 
cosmopolitism. Of the ruminants, the genera of the deer, the 
ox, etc.; of the carnivores, the cat, dog, bear, etc., have repre- 
sentatives in both worlds, but not in Australia or Polynesia, 
Further, as we examine the higher and higher groups, we see 
the number of these genera of large area diminishing. Finally, 
not asingle genus of monkey is known to be common to the old 
and the new continents; and the simian type itself is wanting in 
the greater part of both worlds and Oceania. 

Thus, whether we regard species or genera, the area of the 
habitat is the more restricted as the animals are more highly 
placed in the zodlogical scale. It is the same with plants. De 
Candolle says on this point, “The mean area of species is as 
much smaller as the class to which they belong has a more com- 
plete, more developed, or, in other words, more perfect organi- 
zation.” 

Progressive cantonment, in proportion to the increasing per- 
fection of the organisms, is then a general fact, a law, which is 
applicable to all organized beings, and which physiology easily 
accounts for. Now, this law disagrees absolutely with the hy- 
pothesis that there can exist a human race, comprehending sev- 
eral distinct species, which have appeared everywhere that we see 
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men. This is easily comprehended. Invoking the authority of 
Murray, and the universality of habitat which he attributes to 
the genera of the rorqual and the dolphin, polygenists might be 
tempted to say: “ Non-cosmopolitism already presents two ex- 
ceptions; why may there not be a third? Two genera of ceta- 
ceans are naturally represented in all the seas; why may not the 
human genus have appeared at the start in every land ?” 

This reasoning fails at the base. The rorquals and the dol- 
phins belong to the lowest order of mammalia. Men, if we re- 
gard the body alone, are the highest order. Unless we constitute 
them a single exception, they must obey the laws of the superior 
group; consequently, they can not escape the law of progressive 
cantonment. It follows, hence, that a human genus, as the po- 
lygenists understand it, must have occupied in its origin an area 
no more extended than that which has devolved on some genera 
of monkeys. But, among the monkeys themselves, all natural- 
ists recognize a hierarchy; all place at their head the order of 
the anthropoid apes. It is, then, from the secondary groups of 
this family that polygenists should ask for indications of the 
possible extent of the area primarily accorded to the human 
genus; and you know how inconsiderable is the area of the genera 
gibbon, orang, gorilla, and chimpanzee. You see that, at whatever 
point of view we place ourselves, we have either to assume that 
man alone escapes the laws that have regulated the geographical 
distribution of all other organized beings, or to admit that the 
primitive tribes were cantoned upon a very restricted space. By 
judging from present conditions, by making the largest conces- 
sions, by neglecting the incontestable superiority of the human 
type over the simian type, all that the polygenist hypothesis per- 
mits is to regard that area as having been nearly equivalent to that 
occupied by the different species of gibbons, which range, on the 
continent, from Assam to Malacca; in the islands, from the Philip- 
pines to Java. Monogenism, of course, tends to restrict this area 
still more, and to make it equal at most to that of the chim- 
panzee, which extends nearly from Cairo to the Senegal. I am 
the first to recognize that we may perhaps have to enlarge these 
limits at some later time. I consider the existence of tertiary 
man to be demonstrated ; and only the geographical distribution 
of the monkeys, his contemporaries, can furnish more precise 
information upon the primary extension of the center of man’s 
appearance. Paleontology has taught us that the area formerly 
occupied by the simian type was evidently more considerable 
than it is now. It may have been the same with the anthro- 
poid apes. But, till this time, no fossil is connected with that 
family. You know. that the Dryopithecus, which was long re- 
garded as belonging to them, has been shown by. the examina- 
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tion of the best preserved specimens to be nothing more than a 
monkey of an inferior order. ; 

At any rate, the general laws of the geographical distribution 
of beings, and especially that of progressive cantonment, permit 
us to affirm that man primarily occupied only a very limited part 
of the globe; and that, if he is now everywhere, it is because he 
has covered the whole earth with his emigrant tribes. 

I know that this thought of the peopling of the globe by 
migrations troubles many minds. It puts us in the face of an 
immense unknown; it raises a world of questions, a large number 
of which may appear to be inaccessible to our research. Thus, I 
have often been asked: “ Why create all these difficulties? It is 
much more natural to confine ourselves to the popular move- 
ments attested by history, and accept autochthonism, especially 
in the case of the lowest savages. How could the Hottentots and 
the Fuegians reach their present countries, starting from some 
undetermined point which you place in the north of Asia? Such 
voyages are impossible; these peoples were born at the Cape of 
Good Hope and Cape Horn.” 

To these conclusions, if not received, I will first answer by an 
anecdote borrowed from Livingstone, the bearing of which is 
easy to comprehend. The illustrious traveler tells how in his 
youth he used to make with his brothers long excursions devoted 
to natural history. “In one of these exploring tours,” he says, 
“we went into a limestone quarry, long before the study of 
geology had become as common as it has since. It is impossible 
to express with what joy and astonishment I set myself to pick- 
ing out the shells which we found in the carboniferous rock. A 
quarryman looked at me with that air of compassion which a 
kindly man takes on at the sight of a person of unsound mind. I 
asked him how the shells came in the rocks. He answered,‘ When 
God created the rocks, he made the shells and put them there.’” 
Livingstone adds: “What pains geologists might have spared 
themselves by adopting the Ottoman philosophy of that work- 
man!” Iwill ask, in turn, Where would geology have been if 
men of science had adopted that philosophy? I ask the anthro- 
pologists to imitate the geologists; I invite them to inquire how 
and by what way the most distant peoples have radiated from 
the center of the first appearance of man to the extremities of the 
globe. Iam not afraid to predict brilliant discoveries to those who 
will set themselves seriously to the study of numerous well-marked 
migrations. In this the past permits a glimpse into the future. 

Some years ago, when they talked to me in such language as 
I have just repeated, they did not fail to add Polynesia to the 
list of regions which men destituté of all our perfected arts could 
not reach. You know how completely such assertions have been 
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refuted. Adding his personal researches to those of his prede- 
cessors, Hale first drew up the map of Polynesian migrations. 
Twenty years afterward I was able to complete the work of the 
learned American by the aid of documents collected after the 
appearance of that, the fundamental study. Now, as has been 
said by our lamented Gaussin, so competent for all that relates 
to Oceania, the peopling of Polynesia by migrations starting 
from the Indian Archipelago is as clearly demonstrated as the 
invasion of Europe by barbarians in the middle ages, 

Like Polynesia, America was peopled by colonists from the 
Old World. Their point of departure is to be found and their 
tracks are to be followed. The labor will indeed be more diffi- 
cult and longer upon the continent than in Oceania, principally 
because the migrations were more numerous and go back to a 
higher antiquity. The first Indonesian pioneers, who, departing 
from the island of Bouro, landed in the Samoan and Tongan 
Archipelagoes, probably made the passage toward the end of the 
fifth century, or near the time of the conversion of Clovis. The 
peopling of New Zealand by emigrants from the Manaias goes 
back, at most, to the earlier years of the fifteenth century. Thus, 
the peopling of Polynesia was all accomplished during our mid- 
dle ages, while the first migrations to America date from geologi- 
cal times. 

Two investigators to whom we owe some valuable discoveries, 
MM. Ameghino and Whitney, have traced the existence of Ameri- 
can man back to the Tertiary age. But this opinion, as you know, 
has been contested by men of equal repute, and I believe that the 
view of the latter is confirmed by the comparison of the fossil 
faunas of the pampas, Brazil, and the Californian gravels. Hence, 
judging by the little that we know, man reached Lombardy and 
the Cantal when he had not yet penetrated to America. It is 
undoubtedly necessary at this point to make the most formal re- 
serves with reference to the future; but, if the fact is confirmed, 
it seems to me to admit of easy explanation. Everything leads 
me to think that America and Asia were separated previous to 
the Quaternary age as they are now. Had it been otherwise, the 
species of mammalia common to the north of both continents 
would surely have been more numerous, The men and the land 
animals of the shores of Bering’s Sea would have been stopped 
there. But when the great geological winter rapidly brought in 
a polar temperature in place of a mild climate like that of our 
California, the ancient Tertiary tribes were forced to migrate in 
every direction.- A certain number of them embarked upon the 
bridge of ice which the cold had cast between the two shores, and 
arrived in America with the reindeer, as their Western congeners 
arrived in France with the same animal, 
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From that moment the era of migrations to America was 
opened. It has never been closed since. Every year the winter 
rebuilds the bridge which connects East Cape with Cape. Prince 
of Wales; every year a road,comparatively easy for hardy pedes- 
trians, stretches from one continent to the other; and we know 
that the coast populations of the opposite shores take advantage 
of it to maintain relations. 

Is it not evident that, whenever one of those great movements 
which we know have agitated Asia made its shocks felt away in 
distant countries, whenever political or social revolutions over- 
whelmed them, fugitive or conquered people would have taken 
this route, of the existence of which they were aware? To get 
rid of the idea of migrations over the frozen sea, we should have 
to assume that all the corresponding regions have enjoyed a per- 
petual peace from the beginning of Quaternary times; but such 
@ peace, you know, is not of this world. 

This sea can have been only the principal route followed by 
the American immigrations. Farther south, the chain formed 
by the Aleutian Islands and Alaska opens a second route to tribes 
which have a little skill in navigation. The Aleuts occupy, in: 
Dall’s ethnological chart, the whole extremity of the peninsula. 
By these ways may have taken place what we might call the 
normal peopling of America. But, bathed on either side by a 
great ocean, that continent could not fail to profit by the chances 
of navigation; and we perceive more and more how this must 
have been the case. We are now justified in saying that Europe 
and Africa on one side, and Asia and Oceania on the other, have 
sent to America a number of involuntary colonists, more consid- 
erable, probably, than one would be ready to suppose. 

The immigrations, in America as in Europe, have been inter- 
mittent, and separated sometimes by centuries. America has 
been peopled as if by a great human river, which, rising in Asia, 
has traversed the continent from north to south, receiving along 
its course a few small tributaries. This river resembles the tor- 
rent streams of which we.have examples in France. Usually, and 
occasionally for years at a time, their bed is nearly dry. Then 
some great storm comes, and a liquid avalanche descends from 
the mountains where their sources lie, covers and ravages the 
plain, turning over the ancient alluviums, stirring up and mixing 
the old and new materials, and carrying farther each time the 
débris it has torn up on its passage. Like this has been the 
career of our ethnological river. Its floods have, besides, often 
been diverted to the right or left, and it has opened new deriva- 
tions. It has‘also had its eddies. But its general direction has 
not changed, and we can trace it down to the present. 

One of the highest tasks of Americanists will be to ascend to 
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the sources of this river; to determine the succession of its fresh- 
ets; to define the origin and nature of the elements which they 
have brought down; to follow these elements from stage to stage, 
and thus discover the road which each of them has followed to 
its landing-place—in other words, to construct the history of the 
migrations of the different American peoples. | 

The accomplishment of this task will, as I have already said, 
present other and more difficulties in America than in Polynesia. 
Those who approach it will have recourse to nothing like the 
historical charts and the genealogies of which are composed the 
oral archives religiously preserved in all the islands of the Pacific. 
But modern science has resources of which we are gaining better 
and better comprehension of the power. Joining the data fur- 
nished by the study of the strata and their fossils, by comparative 
craniology, linguistics, and ethnography, we can enter on the 
mass of problems and foresee their solution. Serious efforts have 
been already made in this direction, and they have not been un- 
fruitful. From this time we shall be able to indicate on the map 
a considerable number of itineraries, but they are so far partial 
and local. They are as yet no more than fragments, like those 
which Hale’s predecessors could point to in Oceania. 

The time may be long in coming, but let not Americanists lose 
heart. Every new discovery, of however little importance it may 
seem at first, will bring them nearer to the end. From year to 
year these fragments, now isolated and scattered, will join and be 
co-ordinated with one another; and some day the map of Ameri- 
can migrations will be delineated, from Asia to Greenland and 
Cape Horn, as the map of Polynesian migrations has been drawn, 
from the Indian Archipelago to Easter Island, and from New 
Zealand to the Sandwich Islands.—Translated for The Popular 
Science Monthly from the Revue Scientifique. 











Aocorpine to M. J. Roche, the telephone was fore-fancied by Charles Bour- 
seul, who said, in 1854: “Imagine that one can speak at a mobile plate so flexible 
as to lose none of the vibrations produced by the voice, and that this plate in suc- 
cession establishes and interrupts the communication in an electric pile, and that 
you have another plate at a distance to execute the same vibrations at exactly the 
same times. .. . I believe it is certain that, in a more or less distant future, 
speech will in some such way as this be transmitted to a distance by electricity.” 


Tue theory of the European origin of the Aryan race is supported by Canon 
Isaac Taylor in his book on the origin of the Aryans. Inquiring which of the 
many races speaking the Aryan languages is the one in which the Aryan form of 
speech may be presumed to have originated, he numbers four such. They are the 
Iberians ; the race represented by the Swedes aad North Germans; the Ligurians, 
including the Auvergnats and the French Basques; and the Celto Slavic race. 
As among these, he decides upon the Celto-Slavs as the nearest to the primitive 
Aryan stock. 

VOL. XXXVIN.—22 














314 THE POPULAR SCIENCE MONTHLY. 


THE DEVELOPMENT OF AMERICAN INDUSTRIES 
SINCE COLUMBUS. 
II, IRON MILLS AND PUDDLING-FURNACES. 
By WILLIAM F. DURFEE, Enorerr. 


the these days of steam-engines, railways, and steam navigation 

—telegraphs, telephones, and electric lights—it is hard to un- 
derstand a civilization which in literature and the fine arts has 
not been surpassed, yet had none of the above-named essentials of 
modern fast living and rapid work, and which possessed no better 
methods of manufacturing iron than those already described. 

It will be evident to the most superficial observer that these 
methods were not calculated to produce merchantable bar iron 
either rapidly or cheaply, and this fact would be the more manifest 
as the bars or rods decreased in size. Therefore, as the require- 
ments of trade were mainly for bars and rods of moderate dimen- 
sions, from which to forge nails, draw wire, and manufacture 
multitudes of the smaller articles of hardware for which the set- 
tlement of new countries had created a growing demand, nothing 
could have been more natural than that the efforts of mankind 
to meet the requirements of the time should have resulted in the 
invention of the “slitting-mill.” We have no precise information 
as to the date of this invention, and none whatever respecting its 
inventor. It is very probable that the slitting-mill was invented 
in Sweden, and carried thence into Germany, Belgium, and Eng- 
land, whence it found its way to the colony of Massachusetts 
Bay, where the first “ slitting-mill ” used in America was put in 
operation some time prior to 1731. Swedenborg, in his De Ferro 
(1734), speaks of “ slitting-mills ” in Sweden, Germany, Belgium, 
and England, but does not refer to their origin, and says nothing 
whatever of grooved rolls. Slitting-mills were introduced into 
England as early as 1697. 

A “ slitting-mill ” comprises two principal mechanisms, which 
are well illustrated by Fig. 17, which, together with Figs. 16 and 
18, we have taken from Recueil de Planches sur les Sciences et 
les Arts. Paris, 1765. In Fig. 17 will be seen— 

1. A pair of plain cylindrical rolls, C D, placed the one above 
the other, each receiving motion, independent of the other, from a 
water-wheel, there being one on each side of the mill, whose shafts 
are seen at Eand O. These rolls could be adjusted so that the 
distance between their adjacent surfaces might be varied within 
certain limits. These rolls equalized the thickness of the rough 
forged bar and prepared it for the next operation. 

2. The “ slitting-mill ” proper, seen between the letters N and 
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V’. This consisted of two horizontal shafts, placed in the same 
vertical plane with the axes of the rolls D C, and coupled to them 
by spindles y Y’, and coupling boxes u wu’ and V V’. On these 
shafts were fixed disks of steel, called “ cutters,’ of a thickness 
equal to the width of the bar or rod desired; the edges of the 


“cutters” on each shaft entered closely between those on the 
other, thus acting with reference to each other like the blades of 
rotary shears, which in fact they were; and, if the end of a flat 
bar of hot iron was thrust against the approaching edges of the 
rotary cutters, it would be immediately drawn between them, 


(1764.) 
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and in its passage it was “sheared ” or “slit” (hence the name 
“ slitting-mill ”) into a number of bars or rods of the same width 
as the thickness of the cutters in use at the time. The shafts 
carrying the cutters could be taken from the frames or “hous- 
ings” in which they revolved, and the cutters could be removed 
and replaced by others thicker or thinner as desired. The slit- 
ting-mill in Fig. 17 gets its motion from the same water-wheel 
shafts, E O, that drive the rolls C D. 

John Houghton, in his Husbandry and Trade Improved, 
printed in 1697, speaks of rolling and slitting mills as “late im- 
provements”; * speaking of the operation of “slitting ” iron bars 
that have been hammered out in a “ blomary,” he says: “ They 
are put into a furnace to be heated red-hot to a good height, and 
then brought singly to the rollers, by which they are drawn even, 
and to a greater length; after this another workman takes them 
while hot, and puts them through the cutters, which are of divers 
sizes, and may be put on or off according to pleasure. Then 
another lays them straight, also while hot, and when cold binds 
them also into fagots, and then they are fit for sale.” 

By comparing this description of John Houghton’s with Fig. 
17, the original of which was published sixty-eight years later, it 
will be evident that very little change had taken place in the con- 
struction of slitting-mills in that period. 

The furnace (whose door is seen at Y, in Fig. 17), in which 
the rough-hammered bars from the “blomary” were heated 
preparatory to rolling, was peculiarly constructed, and had fire- 
boxes, P R, on each end. Sections of this furnace are shown in 
Fig. 18; No. 1 being a longitudinal vertical section through the 
fire-boxes, P R, and the reverberatory heating-chamber Q; No. 2 
a vertical transverse section of the heating-chamber Q, the chim- 
ney qq, and its hood qg. It will be observed that the chimney 
of this furnace is not placed, as in a modern iron heating-fur- 
nace, at one end of the heating-chamber, while the fire-box is 
at the other; but that it is located outside and in a measure de- 
tached from the body of the furnace, and that the products of the 
combustion of the wood (which was the only fuel used) burned 





* The earliest publication known to me, in which the use of “ rolls” for drawing and 
shaping metals is described, was written by Giovanni Branca. In his work, Le Machine 
(published at Rome in 1629), he gives a very curious illustration of a rolling-mill, which, 
notwithstanding its manifest absurdity, suffices to show that he understood the action of 
the “rolls” and their advantages. The next mention of the use of rolls for giving shape 
to metals passed between them is contained in a work by Vittorio Zonca, published at 
Padua in 1656. In this work Zonca gives an engraving and description of a mill for roll- 
ing the double grooved fillets of lead which were used for securing the glass in stained 
windows. We regret that our limited space prevents us from reproducing these illustra- 
tions, neither of which has ever been referred to in any history of the manufacture of 
metals. 
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in the two fire-boxes P R, after traversing the heating-chamber 
Q, could only reach the chimney by passing out of the door Y. 
This arrangement 
was not calculat- 
ed to produce a 
very rapid com- 
bustion of the 
fuel, and _ there- 
fore large fire- 
boxes were neces- 
sary. The dimen- 
sions of this fur- 
nace would not 
be thought small 
even at the pres- 
ent time, for the 
heating - chamber 
Q was ten and a 
half feet long and 
seven feet wide, 
and the two fire- 
boxes were each 
four feet square. 
The above con- 
struction of slit- 
ting-mills was not 
the initial form ; 
for in that, the 
axes of the rolls 
and cutters, in- 
stead of being in 
the same, were in 
parallel planes, 
and instead of be- 
ing driven direct- 
ly from the water- 
wheels, there was 
interposed be- 
tween the water- 
wheel shafts and 
those of the rolls 
and cutters some 
clumsy wooden 
gearing. Fig. 19 
(from Sweden- 
borg) shows a 





(1764. ) 

















Fre. 18.—LonorrupmnaL AND TRANSVERSE Sections or Heatine Furnace ww A Sxirtinc-MIct. 
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mill of this kind. It will be noted that the top roll and set of 
cutters were driven from one water-wheel, and the bottom roll 
and cutters from another; it will also be observed that the iron 
was evidently heated directly upon the coal. Swedenborg says: 
“In the vicinity of Liége are a few works in which iron is rolled 


Fie. 19.—Ox_p Form or Suittinc-MiLt wn Use in SWEDEN IN 1734, 
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out and cut into small rods; and in Germany and England there 
is similar machinery, constructed as shown in Fig. 19, which viv- 
idly represents the whole operation. 

“The furnace shown is simply constructed, and is divided into 
two parts, beneath each of which is an ash-pit. The iron is 
thrown into the furnace upon the mineral coal (carbones fossiles) 
and the bars are placed across one another obliquely, so that the 
flame and heat will have access to all sides of them. The roof of 
the furnace is formed into an arch. When the pieces of iron are 
heated by the direct action of the coal, and by the heat reverber- 
ated from the roof of the furnace, they are removed and run 
through two steel rolls.” ; 

By comparing this mill and furnace with those illustrated in 
Figs. 17 and 18, it will be evident that in the thirty-one years 
which intervened between the publication of De Ferro and Re- 
cueil de Planches sur les Sciences et les Arts important progress 
had been made in the construction of both mills and furnaces, 

We have been thus particular in explaining the construction 
of the early European slitting-mills because it is certain that 
many of the ideas embodied in the first American slitting-mill 
were derived therefrom. 

Industrial history is indebted to William H. Harrison, of 
Braintree, Mass., for the preservation of a record of the details 
of construction of certainly one of the earliest, if not actually the 
first, rolling and slitting mills built in America.* The general 
plan and elevation of the machinery, as also of the furnace em- 
ployed in this mill, are shown in Fig. 20, and it will be noted that 
the natural tendency of the American mechanician to improve on 
what had already been accomplished asserted itself in this case. 
The designer while retaining many features of previous mills— 
such as wooden gearing, the use of two under-shot water-wheels, 
one of which drove the top set of cutters and the bottom roll, 
while the other drove the bottom set of cutters and the top roll— 
yet made some important improvements in the rolls by increasing 
their length and making offsets in them + by which iron of vary- 
ing thickness could be made without changing their adjustment ; 
and he also “chilled” one end of the rolls.~ The furnace was a 
marked improvement over any before described, and was quite 
similar in idea to many in use at the present day; it had a “ fire- 
box” (in which “ pine sticks” were used as fuel), a “ heating- 
chamber,” and a “chimney.” This mill was erected “ at Middle- 


* The First Rolling-Mill in America. A Paper read by William H. Harrison, M. E., at 
the Hartford Meeting of the American Society of Mechanical Engineers, May 4, 1881. 

+ A very close approximation to the “ grooved roll.” 

¢ This is believed to be, if not the first “ chilled roll” made, yet the first mentioned in 
rolling-mill construction. 








320 THE POPULAR SCIENCE MONTHLY. 


boro, Mass., for Peter Oliver, one of the crown Judges in the 
province, and a brother of Andrew Oliver, the Lieutenant-Gov- 
ernor, in the year 1751.” 
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Fic. 20.—Pian oF a Rotume-Mitt Butt at Mippiesoro, Mass., 1n 1751. 
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Mr. Harrison says, in concluding his very interesting paper: 
“The drawing was made under the supervision of §. Wilder, Esq., 
of New Castle, Pa., a retired iron manufacturer, who worked in 
this mill in 1818, and gave the writer the principal dimensions and 
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the method of operating. As to whether this mill—in the year 
1818—was precisely the one built in 1751, Mr. Wilder states that 
it is likely there had been some renewals of the wood-work, but 
most of the iron-work was the original. It was impossible to break 
down the mill, from the fact that, if a heavy piece or a pair of 
tongs were passed in, the effect would be—after some squeaking 
of the timber-wheels—to stop everything.” 

The claim made that this rolling-mill was the first in America 
can not be substantiated, for, according to the evidence adduced, 
it was not erected until 1751; but it is certain that there were 
already several slitting-mills in operation in the colonies, as is 
proved by the certificates transmitted to the Commissioners for 
Trade and Plantations by the Governors, Lieutenant-Governors, 
or commanders-in-chief of his Majesty’s colonies in-America, in 
pursuance of an act of the twenty-third of his present Majesty’s 
[George II, 1750] reign, containing accounts of any mill or engine 
for slitting or rolling of iron, and any plating-forge to work 
with a tilt-hammer, and any furnace for making steel, erected in 
any of his Majesty’s colonies in America”: 








Mill or engine for Plating forge to work with a | Furnace for making 
slitting or rolling iron. tilt-hammer. steel. 

ED i, chaecidkuds Seceuneseeeevans 1, with two tilt-hammers. | .. 
Pennsylvania.......... l 2 
eer 1, not now in use. | 1, not now in use, 1, not now in use, 
i indéennvestae | étecesedetetads “ em ocrormetrs ses ere 
er Pee er a eer re Ss eee 1 
Massachusetts Bay..... 1,1 1 1¢ 














By these certificates of 1750 it appears that in all the colonies 
there were four slitting-mills, two of which were in Massachu- 
setts; and as Judge Peter Oliver’s mill was not erected (“ by spe- 
cial privilege”) until 1751, it could not have been one of them, 
and for the same reason it is certain that it was not the first 
rolling-mill in America. Nevertheless the paper of Mr. Harrison 
is instructive and valuable, inasmuch as it gives us the only 
reliable technical information we have relative to the construc- 
tion and operation of rolling and slitting mills in colonial 
times. In addition to the leading constructive features of this 
mill, we are given some facts regarding its administration, and 
are told that “about eight men were employed, at about one dol- 
lar per day; six heats, of about eight hundred pounds each, were 
made in twelve hours’ running. One pint of rum was consumed 
for each heat, or more, according to the weather. The vaiue of 
the forge iron was one hundred dollars per ton; nail-rods, one 





* A Comprehensive History of the Iron Trade throughout the World, from the Earliest 
Records to the Present Period. By Harry Scrivenor. London, 1841. 
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hundred and twenty dollars; and nails, twelve and a half cents 
or ninepence per pound, The nail-rods were put up in bundles of 
fifty-six pounds, and the nailers, who had their little shops around 
in the country, were expected to bring back fifty pounds of headed 
and pointed nails, receiving “ store-pay ” of calico, tea, rum, ete. 

From this account it appears that “ rum,” in quantity propor- 
tioned “to the weather,” was regarded as a necessary stimulant, 
to be furnished the workmen to enable them to properly perform 
their work. This custom, which was in fact universal in New 
England at the time, seems to have had the sanction of several gen- 
erations, for the New Haven colonial records tell us that “a propo- 
sition made in May, 1662, ‘in y* behalfe of Capt. Clarke, that 
wine and liquors drawn at the jron workes might be custome 
free,’ was allowed to the extent of one butt of wine and one bar- 
rel of liquors, and no more.” 

The act of 1750 was pretty generally enforced in the colonies, 
and the further erection of rolling and slitting mills prevented. 
James Hamilton, Lieutenant-Governor and Commander-in-Chief 
of the Province of Pennsylvania, and William Franklin (son of 
Benjamin Franklin), who was the royal Governor of the Prov- 
ince of New Jersey (1762 to 1776), were especially zealous in en- 
forcing this act. Hon. Edward D. Halsey, in his History of Mor- 
ris County, tells us that “a slitting-mill was erected at Old 
Boonton, on the Rockaway River, about a mile below the present 
town of Boonton, in defiance of the law, by Samuel Ogden, of 
Newark. The entrance was from the hill-side, and in the upper 
room first entered there were stones for grinding grain, the slit- 
ting-mill being below and out of sight. It is said that Governor 
William Franklin visited the place suddenly, having heard a 
rumor of its existence, but was so hospitably entertained by Mr. 
Ogden, and the iron-works were so effectually concealed, that the 
Governor came away saying that he was glad to find that it was a 
groundless report, as he had always supposed.” 

From the passage of the act of 1750 to the Revolution the iron 
industry of America was chiefly confined to the manufacture of 
pig and bar iron in the furnaces, forges, and mills already erected, 
and of castings from the blast-furnaces. 

Israel Acrelius (who visited America in 1750-1756), in his His- 
tory of New Sweden, when describing the iron-works of Pennsy]- 
vania, says: “The workmen are partly English and partly Irish, 
with some few Germans, though the work is carried on after the 
English method. The pig iron is smelted into ‘ geese’ (gdsar), 
and is cast from five to six feet long and a half foot broad, for 
convenience of forging, which is in the Walloon style. The pigs 
are first operated upon by the finers (smelters). Then the chif- 
fery, or hammer-men, take it back again into their hands and 
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beat out the long bars. The finers are paid 30s. a ton, the ham- 
mer-men 23s, 9d. per ton—that is to say, both together, £2 13s. 9d. 
The laborers are generally composed partly of negroes (slaves), 
partly of servants from Germany or Ireland bought for a term of 
years. ... For four months in summer, when the heat is the 
most oppressive, all labor is suspended at the furnaces and 
forges.” 

About 1732 Colonel Spotswood erected some air-furnaces at a 
place called Massaponux, in Virginia, and used them “ to melt his 
sow iron, in order to cast it into sundry utensils, such as backs for 
chimneys, andirons, fenders, plates for hearths, pots, mortars, 
rollers for gardeners, skillets, boxes for cart-wheels, and many 
other things. And, being cast from the sow iron, are much bet- 
ter than those which come from England, which are cast imme- 
diately from the ore for the most part. . . . Here are two of these 
air-furnaces in one room, that so in case one want repair the other 
may work, they being exactly of the same structure.” It is said 
that in 1760 about six hundred tons of iron were smelted in Spots- 
wood’s furnaces, most of which was sent to England. 

About 1750 Baron Henry William Stiegel came to Pennsyl- 
vania from Germany, “ with good recommendations and a great 
deal of money.” Soon after he purchased a tract of land in Lan- 
caster County and laid out the town of Manheim; here he built 
a furnace, and named it after his wife, Elizabeth ; some time after- 
ward he built another furnace at Schaefferstown, Lebanon County, 
and it was here that he cast stoves (made of six plates of iron), 
which were among the first made in the country. The baron fully 
appreciated the value of advertising, and on each of the stoves he 
cast the following couplet: 

“Baron Stiegel ist der Mann, 

Der die Ofen machen kann ”— 
which signifies, “Baron Stiegel is the man who knows how to 
make stoves”; but, notwithstanding his skill and enterprise, he 
failed in his business. This result was due in a great degree to 
the difficulty of making prompt collections, and to the general 
stagnation of business due to the political complications with the 
mother-country. Elizabeth Furnace finally came into the posses- 
sion of Robert Coleman, who cast shot, shells, and cannon for the 
Continental army. Some of the credits in his account with the 
Government are decidedly interesting. On November 16, 1782, ap- 
pears the following entry: “ By cash, being the value of 42 Ger- 
man prisoners of war, at £30 each, £1,260,” and on June 14, 1783: 
“ By cash, being the value of 28 German prisoners of war, at £30 
each, £840,” 

During the Revolutionary War the manufacture of iron made 
little technological progress. Such establishments as possessed 
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the requisite skill cast cannon and mortars, and the iron ammu- 
nition for the same, for that army which controlled them for the 
time being. One of the most notable events connected with the 
manufacture of iron during these years was the making of the 
great iron chain which in 1778 was stretched across the Hudson 
River at West Point to prevent the passage of British vessels. 
Lossing, in his Field Book of the Revolution, gives a very inter- 
esting account of this work, of which we can quote only the lead- 
ing facts. “The iron of which this chain was constructed was 
wrought from ore of equal parts from the Sterling and Long 
mines in Orange County. The chain was manufactured by Peter 
Townsend, of Chester, at the Sterling Iron Works in the same 
county, which were situated about twenty-five miles back of West 
Point. The chain was completed about the middle of April, 1778, 
and on the Ist of May it was stretched across the river and 
secured. It was fixed to huge blocks on each shore, and under 
cover of batteries on both sides of the river.” “It is buoyed up,” 
says Dr. Thacher, writing in 1780, “ by very large logs of about 
sixteen feet long, pointed at the ends, to lessen their opposition to 
the force of the current at flood and ebb tide. The logs are placed 
at short distances from each other, the chain carried over them, 
and made fast to each by staples. There are also a number of 
anchors dropped at proper distances, with cables made fast to the 
chain to give it greater stability.” The total weight of this chain 
was one hundred and eighty tons. Mr. Lossing visited West 
Point in 1848, and saw a portion of this famous chain, and he 
tells us that “there are twelve links, two clevises, and a portion 
of alink remaining. The links are made of iron bars, two and a 
half inches square, and average in length a little over two feet, 
and weigh about one hundred pounds each.” 

The manufacture of nails was one of the household industries 
of New England during a large part of the eighteenth century. 
James M. Swank, in Iron in All Ages, quotes from Nehemiah 
Bennet’s description of the Town of Middleborough, Plymouth 
County, Massachusetts (1793) : “ Nailing, or the business of mak- 
ing nails, is carried on largely in the winters, by farmers and 
young men, who have little other business at that season of the 
year.” Speaking of the early attempts to manufacture tacks, 
the same authority gives the following from the Furniture and 
Trade Journal: “In the queer-shaped, homely farm-houses, or 
the little contracted shops of certain New England villages, 
the industrious and frugal descendants of the Pilgrims toiled 
providently through the long winter months at beating into 
shape the little nails which play so useful a part in modern in- 
dustry. A small anvil served to beat the wire or strip of iron 
into shape and point it; a vise worked by the foot clutched it 
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between jaws furnished with a gauge to regulate the length, 
leaving a certain portion projecting, which, when beaten flat by 
a hammer, formed the head. By this process a man might make, 
toilsomely, perhaps two thousand tacks per day.” Arnold, in his 
History of the State of Rhode Island, claims that “the first cold- 
cut nail in the world was made in 1777 by Jeremiah Wilkinson, 
of Cumberland, R. I., who died in 1832, at the advanced age of 
ninety years.” Bishop, speaking of Wilkinson’s tacks, says: 
“They were first cut by a pair of shears (still preserved) from an 
old chest-lock, and afterwards headed in a smith’s vise. Sheet 
iron was afterwards used, and the process extended to small nails, 
which he appears to have been one of the first to attempt. They 
were cut from old Spanish hoops, and headed in a clamp or vise 
by hand. Pins and needles were made by the same person during 
the Revolution from wire drawn by himself.” Such was the gen- 
esis of the manufacture of nails in America; an industry now of 
the first importance, and which in 1889, after the lapse of little 
more than a century, preduced over eight hundred million pounds 
of iron, steel, and wire nails, representing a consumption of this 
absolutely indispensable manufacture, for the past year, at the 
rate of over twelve pounds for each individual inhabitant of the 
United States. As nails enter as a component factor into all 
structures for domestic, manufacturing, and trade uses, this enor- 
mous consumption may be taken as a fair index of the develop- 
ment of the country during the past hundred years. 

The adoption of the Constitution in 1787, followed by the en- 
actment of the first national patent law in 1790 (previous to the 
establishment of a national government the several colonies had 
issued patents for meritorious inventions), powerfully stimulated 
the inventive genius of the people, and it soon became evident 
that America was destined to surpass all other nations in the 
invention and manufacture of labor-saving machinery. 

One of the most important improvements in the manufacture 
of articles of metal, of which a large number were required of 
the same kind, was developed by Eli Whitney, the inventor of 
the cotton-gin, who, disappointed in his expectations relative to 
that machine, turned to the manufacture of small-arms for the 
United States Government. In 1798 he erected at Whitneyville, 
near New Haven, Conn., the first manufactory of fire-arms in 
which each part was made so exactly to the prescribed dimen- 
sions that it would fit its intended place in any one of thousands 
of muskets. Mr. Whitney not only conceived the ideas of the 
possibility and economic advantages of such perfect workman- 
ship, but invented the system and much of the machinery by 
which it was practically accomplished. “ Whitney’s interchange- 
able system ” has been applied successfully to the manufacture of 
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clocks and watches, sewing-machines and steam-engines, and is 
universally recognized as indispensable whenever accuracy and 
economy are to be combined with a large production. 

Swank gives the following description of the Sterling Iron 
Works (already mentioned as the place where the West Point 
chain was forged), translated from a book published in Paris in 
1801, written by the Marquis de Crevecceur, who was in the French 
service in the French and Indian War and afterward traveled 
extensively in this country: 

“ Hardly had we put our horses in the stable than Mr. Towns- 
end, the proprietor, came to meet us with the politeness of a man 
of the world. Having learned that the object of our journey was 
to examine attentively his different works, he offered to show us 
all the details, and at once led us to his large furnace where the 
ore was melted and converted into pigs of sixty to one hundred 
pounds weight. The blast was supplied by two immense wooden 
blowers, neither iron nor leather being used in their construction. 
This furnace, he said, produced from two thousand to twenty- 
four hundred tons annually, three fourths of which are con- 
verted into bars, the rest melted into cannon and cannon-balls, 
etc. From there we went to see the forge. Six large hammers 
were occupied in forging bar iron and anchors and various pieces 
used on vessels. Lower down the stream (which afforded power 
to the works) was the foundry with its reverberatory furnace 
(air-furnace). Here he called our attention to several ingenious 
machines destined for different uses. The models he had sent 
him, and the machines he had cast from iron of a recently discov- 
ered ore, which, after two fusions, acquired great fineness; with 
it he could make the lightest and most delicate work. ‘ What a 
pity, he said, ‘that you did not come ten days sooner! I would 
have shown you, first, three new styles of plows, of which I have 
cast the largest pieces, and which, however, are no heavier than 
the old-fashioned. Each of them is provided with a kind of steel- 
yard, so graduated that one can tell the power of the team and 
the resistance of the soil; second, I would have shown you a 
portable mill for separating the grain from the chaff ; followed by 
another machine by which all the ears in the field can be easily 
gathered without being obliged to cut the stalk at the foot, ac- 
cording to the old method.’ From the foundry we went to see 
the furnaces where the iron is converted into steel. ‘It is not as 
good as the Swedes’” said Mr. Townsend, ‘ but we approach it—a 
few years more of experience and we will arrive at perfection. The 
iron which comes from under my hammers has had for a long time 
a high reputation, and sells for £28 to £30 per ton.’ After hav- 
ing passed two days in examining these diverse works and ad- 
miring the skill with which they were supplied with water, as 
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well as the arrangements for furnishing the charcoal for the dif- 
ferent furnaces, we parted from Mr. Townsend.” 

On June 27, 1810, Mr. Clemens Rentgen, of Pikeland, Chester 
County, Pennsylvania, obtained a patent for “ rolling iron round, 
for ships’ bolts, and other uses,” by the following method: “ This 
machine consists of two large iron rollers, fixed in a strong frame. 
Each roller has concavities turned in them, meeting each other 
to form perfectly round bolts, of from half an inch to one and 
three quarter inches, or any other size, in diameter, through 
which rollers the iron is drawn from the mouth of the furnace 
with great dispatch, and the iron is then manufactured better 
and more even than it is possible to forge it out. The force ap- 
plied to the end of these rollers is like that applied to mills.” 

Swank states that W. H. Wahl, Ph. D., Secretary of the Frank- 
lin Institute (who is a descendant of Mr. Rentgen), showed him 
the original patent, and informed him that Mr. Rentgen “ rolled 
round iron as early as 1812 or 1813, some of which was for the 
Navy Department of the United States Government”; and he 
adds, “The fact that a patent was granted to him as late as June 
27, 1810, for a machine to roll iron in round shapes, would seem 
to furnish conclusive proof that Cort’s rolls * had not then been 
introduced into the United States.” About the beginning of the 
present century the steam-engine (two or three steam-engines 
had been imported and used for draining mines prior to the Revo- 
lutionary War) as a motive power for driving mills and factories 
began to attract attention. The period of its introduction is 
worthy of mention, as it has played a very important part in the 
development of the iron and steel industries of this country. 

According to Swank, “the first rolling-mill erected in the 
United States to ‘ puddle’ iron, and roll it into bars, was built by 
Col. Isaac Meason, in 1816 and 1817, at Plumsock, on Redstone 
Creek, in Fayette County, Pennsylvania. Thomas C. Lewis was 
the chief engineer in the erection of the mill, and George Lewis, 
his brother, was the turner and roller. They were Welshmen. 
... The mill contained two ‘puddling furnaces,’ one ‘heating 
furnace,’ one ‘refinery,’ and one ‘ tilt-hammer.’ Raw coal was 
used in the ‘ puddling’ and ‘heating furnaces,’ and coke in the 
‘ refinery.’” 

In the early practice in this country the operation of “ pud- 
dling,” by which cast iron is converted into wrought iron, was 
usually preceded by a process called “ refining,” which was effected 
by means of an apparatus called a “refinery ”—a vertical section 
of one of the latest and best forms of which is shown in Fig. 21. 





* Cort’s patent was taken out in 1783, but the evidence is sufficient and conclusive as 
to a somewhat extended knowledge and use of grooved rolls on the continent of Europe 
many years prior to that date. 
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It consisted of a basin or hearth, b, in which a fire of charcoal or 
coke was built, the fuel being carried above the level of the 
water-cooled tuyéres,g g. On this mass of ignited fuel a charge 
of a ton or a ton and a half of pig iron was thrown, over which 
fuel was heaped, and the blast (which was regulated by the 
valves, k k) was then turned on. In about one hour and a half 
the pig iron was 
—: melted, and its 
upper surface as 
it lay in the 
hearth was ex- 
posed to the ac- . 
tion of the blast 
(oftentimes in 
the larger refin- 
eries there were 
six /wyéres, three 
on a side, but 
in some of the 
oldest refineries 
there was but 
one tuyére) ; this 
effected the oxi- 
dation and re- 
moval of con- 
siderable of the 
carbon, most of 
the silicon, and 
a portion of the 
sulphur, a large 
amountof “slag” 
being formed. 
Abouttwo hours 
after the com- 
mencement of the operation the metal was “tapped out” on to 
the “running-out bed,” which was a shallow trough made of very 
thick castings; a section of which is shown at . These cast- 
ings were provided with flanges, which rested upon the sides, 
o o, of a box or channel, p, filled with water to cool the running- 
out bed, and promote the rapid solidification of the liquid refined 
iron; and as soon as this was accomplished the final cooling was 
hastened by a jet of water forcibly thrown upon the upper sur- 
face of the metal from a hose. This caused the “cinder” on this 
surface to separate in a great degree from the refined metal, 
which, when perfectly cool, was broken up into pieces of manage- 
able size. The fracture of “refined metal” was white, inclined to 





Fie. 21.—Cross-secTion oF A REFINERY. 
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a silvery luster, and oftentimes more or less porous or “ honey- 
combed ” near the upper surface, The purpose of this “refining” 
was, as the name suggests, the purification of the metal previous 
to its being treated in a puddling-furnace for final conversion 
into wrought iron. At the present day the “refinery” is rarely 
employed, improved methods having rendered it unnecessary. 

The invention of the “ puddling process” is usually ascribed to 
Henry Cort, of Gosport, England, who patented it in 1784. This 
process was a great improvement over that of the “ blomary 
fire,’ inasmuch as the labor was diminished, and, as the metal 
was not in contact with the fuel, therefore raw mineral coal, 
which was much cheaper than charcoal, could be used with nat- 
ural draught, thus dispensing with all blowing machinery. The 
process, as practiced on its introduction into America, consisted 
substantially of melting refined pig iron on the sand bottom of a 
reverberatory furnace, and stirring the pool (or “ puddle,” whene 
the name of the process) of molten metal until it became con- 
verted into a granular, pasty mass of wrought. or forgeable iron, 
as the result of the decarbonizing action of the heated air passing 
through the furnace and over the metal. This granular mass of 
metal was divided by the “ puddler” (as the workman was called) 
into several separate “ balls,” or “ loups,” which were taken in turn 
to a “shingling hammer,” and “shingled” into “ blooms”; this 
last operation being precisely similar to the shingling of the 
“ball” from a blomary fire, already described. 

Figs. 22 and 23 are respectively vertical and horizontal longi- 
tudinal sections of one of the 
earlier forms of “ puddling- 
furnace,” in which e is the 
sand bed of the puddling- 
chamber, d the “ bridge-wall ” \ = 
which separated the fuel on ann O iL, 
the grates b of the “ fire-box ” - 
from the iron in the puddling- 
chamber e, 7 is the chimney- 
flue, and k a lever for raising 
the door j7. In some of the 
early puddling-furnaces in 
New England and eastern 
Pennsylvania the fuel used 
was dry split wood; and as late as 1858 dry pine wood was used 
for puddling and heating at the Hurricane Rolling-Mill and Nail- 
Works in South Carolina. This was probably the last instance of 
the use of wood as a fuel for such purposes in the United States. 

Soon after the introduction of the puddling process into this 
country, Mr. Samuel Baldwyn Rogers, of Nant-y-glo, Monmouth- 
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Fie. 22.—An Earty Poppimc-Furnace. 
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shire, England, made very important improvements in the con- 
struction of puddling-furnaces, by substituting iron plates for the 
original sand bottoms of their puddling-chambers ; and in the 
conduct of the process, by 
using iron-ore as the chief 
source of the oxygen neces- 
sary to decarburize the melt- 
ed pig iron. This ore was 
packed around the sides of 
the interior of the furnace, 
and the bottom plates were 
protected by a layer of ox- 
Fie. 23.—Ptan or an Earty Puppuwe-Furnace. ide of iron. These improve- 

ments more than doubled 
the daily production from a furnace, and at the same time a su- 
perior quality of iron was made. 

Mr. Rogers encountered a great deal of ridicule in attempting 
to introduce these improvements, which were pronounced im- 
practicable and of no value by many of the leading iron-masters 
of England ; and, as he failed to protect his rights by patents, the 
only reward that he ever received for inventions that have been 
of vast benefit to mankind was the nickname “Old Iron Bot- 
toms,” which was bestowed upon him by those of his contempo- 
raries who fully believed that they had become possessed of all 
desirable knowledge, and were, in fact, too wise to learn. Unfor- 
tunately for our country, a few of the descendants of these wise 
fools, who were patriotic enough to “ leave their country for their 
country’s good,” found their way to America, and are honoring 
their ancestry by sneering at all ideas and methods that are not 
hoary with antiquity and moldy respectability. In spite of such 
counsels in the past, the improvements of Mr. Rogers found their 
way into use in America and the world at large, and for the last 
fifty years there has not been a puddling-furnace as originally 
constructed by Cort in existence. 

A very good idea of the appearance and construction of the 
puddling-furnace in common use in the “ puddle-mills” of England 
and America is conveyed by Figs. 24 and 25. Fig. 24 is a side 
elevation of the furnace, whose interior form is shown by dotted 
lines. The whole of the brick-work is inclosed in a casing of 
cast-iron plates, securely bolted together. The door of the work- 
ing-chamber is seen in the center (and at C, Fig. 25), counterbal- 
anced and operated by a lever and chain, and below it the “tap- 
hole,” by which the “ cinder” made in the process is “ tapped off” ; 
to the left is seen the “stoke-hole,” and just to the right of it is 
shown, in dotted lines, the outline of the “ bridge-wall” separat- 
ing the “ fire-box” on the left from the “ working-chamber” in 
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the center of the furnace. The chimney (shown at the right of 
the cut, broken in three places for convenience of illustration) is 
usually from thirty to forty feet in height, provided with a damp- 
er operated by a lever at its top, and its flue is usually eighteen 
inches square. Fig. 25 is a section of the furnace (on line G, H, 
Fig. 24), showing the form of its interior in 
plan, and the relative position of “ fire-grate,” 
“working-chamber,” and “ chimney-stack.” In 
mills driven by steam power it is not now un- 
common to place a horizontal cylindrical flue- 
boiler over each puddling and heating furnace, 
and generate the steam required to run the mill 
by passing the heat, that would otherwise go to 
waste up the chimney, underneath the boiler, 
and thence through the flues to the chimney- 
stack. This construction was the invention of 
the late John Griffen, who at the time of his 
death (January 14, 1884) was General Superin- 
tendent of the Phoenix Iron 
Company at Phoenixville, Pa. 
The idea of utilizing the waste 
heat of puddling and heating 



















Fie. 24.—A Moprern Pouppiie- Furnace. 


furnaces for the making of steam was, however, quite old at the 
time he brought out his arrangement. 

When, in 1846, Mr. Griffen erected at Norristown, Pa., for 
Messrs. Moore & Hooven, the first mill in which all the steam was 
generated in boilers placed over the furnaces, the wise fools 
were in strong force; and Swank tells us that “Mr. Griffen met 
with much opposition from observers while employed in construct- 
ing the mill upon this plan, and many predictions were made 
that the new arrangement would prove a failure. It was a great 
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innovation on the practice then prevailing, but it was a complete 
success.” Whereat the wise fools who had been posing as “ ob- 
servers,” promptly swallowed all their observations, and with the 
characteristic agility of their race turned each a back somerset, 
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Fic. 25.—Pian or a Mopern Puppiine-Furnace. 
and, coming up blandly smiling, with the remark “We always 
told you so,” forthwith proceeded to foolishly praise that which 
they had more foolishly condemned. 
The rapid increase of the manufacture of iron in consequence 
of the introduction of the puddling process naturally called for a 
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Fic. 26.—Tue ALLicaTor SQUEEZER. 


more expeditious method than the blows of a “ trip-hammer” for 
expelling the cinder from the “ puddle-balls” and forming them 
into “blooms”; and this necessity resulted in the invention of the 
“alligator squeezer,” which consisted (as shown in Fig. 26) of a 
lever whose long arm was operated by a crank, the short arm 
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being provided on its under side with a number of angular corru- 
gations, so that it is somewhat suggestive of the jaw and teeth of 
an alligator. The “ball” from the puddling-furnace was placed 
between the upper and lower jaws of this squeezer, and the work- 
men turned it with tongs at each upward movement of the upper 
jaw (always moving it toward the fulcrum of the lever), thus 
causing the ball to be forcibly squeezed by each downward move- 
ment; and when the operation was completed the most of the 
liquid cinder had been expelled from the ball, which had assumed 
the form of a blocm. 

Although this apparatus was of sufficient capacity for shingling 
a very much larger product than the trip-hammer which it dis- 
placed, yet it required the assistance of a workman, or “ shingler,” 
as he was called; and, as the number of puddling-furnaces in- 
creased in the mills, it soon became evident that more rapid and 
purely automatic machinery for shingling puddle-balls was desira- 
ble. This want was supplied by the inventive genius of Henry 
Burden, of Troy, 
N. Y., who in 
1840 invented 
the “ rotary 
squeezer.” Fig. 
27 is an eleva- 
tion of the origi- 
nal form of this 
machine, and 
Fig. 28 is a hori- 
zontal section of 
Fig. 27 on line A 
B. The construc- 
tion consisted 
substantially of 
a heavy  cast- 
iron casing or 
“scroll,” aa (Fig. 
28), firmly at- 
tached to four 
surrounding col- 
umns, which 
stood upon a heavy bed-plate and also sustained a massive casting 
which formed the upper support and bearing of a vertical shaft to 
which the heavy cast-iron drum b (Fig. 28) was firmly attached ; 
below the bed-plate is seen (in Fig. 27) the gearing for giving mo- 
tion to the shaft and drum. 

The “ puddle-ball ” was thrown into the machine at the place 
indicated by the arrow (Fig. 28), and, as the drum b revolved rap- 





SS 
WS 


Fie. 27.—Tue Rotary Sqveezer. 
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idly to the left, the ball was drawn in between it and the scroll, 
the teeth on each preventing its slipping; and, as it was carried 
around by the movement of the drum, the constantly narrowing 
space caused the ball to be subjected to great pressure, which 
expelled the liquid cinder and at the same time forced the ball 
to assume before it was 
ejected from the ma- 
chine the form of a 
cylindrical bloom. In 
order that the squeezer 
should accommodate 
balls of considerable 
variation in weight, 
and at the same time 
exert a powerful end- 
pressure or “upsetting” 
during the operation of 
shingling, a very heavy 
ring of cast iron (shown 
in the plane A B, Fig. 
27) was made to rest 
upon the upper end of 
the mass of metal as it 
passed through the machine; this ring was kept in position hori- 
zontally and guided in its movement vertically by the upper part 
of the spindle of the drum b. The finished “ bloom” was dis- 
charged from the “squeezer” at the right-hand side of the open- 
ing in the “scroll” through which the “ ball” originally entered, 
and such was the rapidity of the operation that the “ bloom ” re- 
tained sufficient heat at its close to permit of its being passed 
directly through the “ rolls” and rolled into “ billets” or “ muck- 
bars ” without reheating. 

The modern form of the above-described machine differs 
somewhat from that shown in the illustrations in the arrange- 
ment of its driving-gear, but the general principles embodied in 
the original construction are still retained. Large numbers of 
“Burden Rotary Squeezers” are in use in the rolling-mills of the 
world, and it may fairly take rank as one of the most important 
improvements in the manufacture of iron that have had their 
origin in America. 

Coincident with the improvements in apparatus and methods 
for producing wrought iron, the general advancement of all the 
arts, and especially those relating to the manufacture of ma- 
chinery, created a demand for forgings of a size impossible of 
execution by the ancient trip and helve hammers; and as a means 
of supplying this need for uncommonly heavy forgings, the 

















Fie. 28.—PLan oF THE Rotary SQuEEZER. 
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manufacture of the “ Nasmyth direct-acting steam hammer” was 
commenced in the year 1843, by Messrs. Merrick & Towne, at the 
Southwark Foundry, Philadelphia, Pa. The “ Nasmyth ham- 
mer,” as at first constructed at this establishment, is represented 
by Fig. 29, in which A A A are the two upright frames of cast 
iron, which supported a lintel, C, that sustained the steam-cylin- 
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Fie. 29.—Tne Naswytn Stream Hamer. 























der, D, and its steam-chest, J. The piston-rod, E, was secured at 
its lower end to the “ hammer-block,” F F F, which was free to 
move vertically between, and was guided by, the upright frames, 
AAA. The valve-gear is shown on the left-hand frame, A, 
which actuated the valve in the steam-chest, J. The intensity or 
working force of the blow delivered to the work upon the anvil 
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varied with the height through which the “ hammer-block ” was 
allowed to fall, and this height could be regulated within the 
limits of the full stroke of the hammer by means of the valve- 
gear. As soon as the blow had been delivered, the mechanism 
for effecting the upward movement of the hammer-block came 
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Fic. 30.—A Mopern Force. 








AMERICAN INDUSTRIES SINCE COLUMBUS. — 337 


into action. This consisted of a heavy lever, X, which had its 
fulcrum on the hammer-block, F F. The shorter arm of this 
lever rested in contact with a vertical bar connected with the 
valve-gear, P, in such a way that at whatever point of its length 
the bar chanced to receive a side pressure from the short arm of 
the lever, X, it caused the admission of steam to the lower end of 
the cylinder, D, thus causing the “ hammer-block” to make its 
upward stroke. This occurred automatically the instant after 
the delivery of the blow; the inertia of the weighted end of the 
lever not being overcome, it moved downward after the “ ham- 
mer-block” came to rest, and forced its short arm against the 
vertical bar in the manner described. Such, in brief, were the 
construction and operation of the first steam hammer built in 
America, and placed by its builders in the smith’s shop of their 
Southwark Foundry, at Philadelphia, where (Mr. J. Vaughn Mer- 
rick writes me) it was “continuously employed till after the sale 
of the works in 1871.” 

The original invention of Nasmyth has undergone many 
changes, and since the expiration of his patents a multitude 
of modifications having for their object the improvement of 
its action or its adaptation to some particular variety of work 
have been brought forward; but they all involve the funda- 
mental ideas of lifting a vertically guided heavy mass, or ham- 
mer-block, by the direct action of steam upon a piston with 
which it is connected, and letting it fall at pleasure upon the 
work in hand by cutting off the supply of steam and releas- 
ing that already beneath the piston ; and this combination of 
ideas and methods originated with James Nasmyth, who, by 
his invention, augmented the strength of the arm of Vulcan 
and conferred new powers and possibilities upon the skill 
of man. 

The appearance of a modern forge and all its Vulcanian ac- 
tivities is well represented by Fig. 30, which to an experienced 
eye presents what may be called a scene of well-regulated con- 
fusion, in which, amid smoke and flame, coal and iron, the hiss- 
ing of steam, beating of sledges, ringing of anvils, and the 
scorching glare of white-hot metal, the stalwart, half-naked sons 
of Vulcan strain and sweat at their appointed tasks, while the 
solid earth for miles around quakes under the ponderous blows 
of the Cyclopean hammer * that 


. upheaves its mighty arm 
While on the anvil turns the glowing mass— 





* This is no exaggeration, as it has been authoritatively stated that the blows of the 
steam hammers in Woolwich Arsenal have been felt at Greenwich Observatory, about two 
miles distant. 
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and all make up a picture suggestive rather of the Inferno* or 
the wars of thunderbolt and tempest than an exemplification of 
the most important of the arts of peace. 

[7'o be continued. | 


STAR-STREAMS AND NEBULA. 
By GARRETT P. SERVISS. 


T is wonderful what a mass of evidence confirmatory of the 
nebular hypothesis in its broadest sense has been accumu- 
lated within the past few years. Most of this new testimony in 
favor of an old theory has been furnished by Astronomical Pho- 
tography, that giant that sees the invisible, which has recently 
risen to the aid of astronomers with the startling suddenness and 
unexpectedness of the Arab fisherman’s afrite escaping from the 
despised bottle. Perhaps the most notable of these celestial pho- 
tographs, in the direct light that it throws upon the nebular 
hypothesis, is Mr. Roberts’s already famous picture of the An- 
dromeda nebula. Nobody can look upon the vast nebulous spirals 
that this photograph reveals, surrounding a great central con- 
densation, and showing here and there a brighter knot where a 
satellite of the huge focal mass is in process of formation, with- 
out feeling that Laplace and Kant were not very far astray in 
their guess as to the mode of formation of the solar system. 

But, although stars in abundance are scattered over and around 
the Andromeda nebula, there is little in their appearance to sug- 
gest a connection between them and the nebula. It is different 
with the nebulz in the Pleiades and in Orion. In the wonderful 
photographs of the Pleiades by the Henry brothers of Paris one 
not only sees masses of nebulous matter clinging, so to speak, 
to some of the more conspicuous stars, but in one place a long, 
straight, narrow strip of nebula has stars dotted along its whole 
length, like diamonds strung upon a ribbon. It becomes more 
difficult to resist the conclusion that in this strange nebulous 
streak, with its starry file, we possess an indication of the mode 





*I am reminded of a stalwart iron-master who formerly owned a forge in New England, 
and whose ideas of futurity, apparently, were not perfectly definite—at any rate, he was 
disposed to be somewhat inquisitive in his way in regard thereto. Whenever he could 
tempt a clergyman to visit his forge, he would place him immediately in front of the largest 
furnace, and, as the attendant on a signal raised the door, revealing a temperature within 
that Nebuchadnezzar’s furnace could not kave surpassed, he would howl in the ear of the 
scorched and thoroughly frightened preacher the inquiry, “Is HELL any hotter than that?” 
It has not been recorded that he ever obtained any positive information in answer to this 
question, the circumstances of which doubtless afforded food for thought to the parties to 
whom it was put. 
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of origin of the many curious streams and chains of stars with 
which the heavens abound, when we look at another amazing 
revelation of celestial photography. I refer to Prof. Pickering’s 
photograph of Orion, taken with a portrait-lens from a mountain 
in southern California. 

In this photograph a tremendous spiral nebula is revealed, 
covering a space on the sky fifteen degrees in diameter, and em- 
bracing the whole of the constellation with the exception of the 
head and shoulders and the upraised arms of the imaginary giant. 
The well-known nebula in the Sword, the three bright stars in 
the Belt, the brilliant first-magnitude star Rigel, together with 
its less splendid neighbor Beta of Eridanus, and Kappa Orionis, 
forming the lower left-hand corner of the great quadrilateral of 
Orion—are all included within the boundaries of this vast nebula, 
The nebula in the Sword is seen to be only an exceptionally 
bright condensation in the nebulous system surrounding it. 

But for our purposes the thing to be particularly noticed is 
the arrangement of the stars within the nebula. Any one who 
has viewed Orion with a powerful opera or field glass must have 
been struck with the curious marshaling of many of the smaller 
stars. This is particularly 
noticeable around the Belt, 
where the star Epsilon, itself 
long known to be enmeshed 
in a faint nebula, is environed 
with a garland of little stars, 
which, defiling in a beautiful 
double curve, finally stop near 
Delta, the next star above in 
the Belt. But, indeed, one 
does not need a glass in order 
to perceive similar rows of 
stars in Orion. The most con- 
spicuous of these, after the 
three stars in the Belt them- 
selves, are those that outline Sean Gantawp mr tus Batr or Onsen. 
the giant’s left arm and the 
lion’s skin that he is supposed to bear upon it. Another row, not 
so striking, is, however, more interesting just at this point, because 
it follows the curve of the great outer spiral of the newly discov- 
ered nebula. This file of stars really begins below the Belt at Eta, 
and, curving round between the Belt and Gamma or Bellatrix in 
the left shoulder, includes the stars 27, 22, y’, y’, 33, 38, and , be- 
sides others too faint to be visible to the unassisted eye. The con- 
nection between these stars and the nebula seems too evident to be 
doubted. The spiral form of the latter furnishes an explanation 
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of the geometrical arrangement of the former. So with the chain 
of telescopic stars described above as winding around the bright 
stars in the Belt—the nebular forms account for the configura- 
tion of the stars. 

In the cut of Orion’s Belt, above, an attempt has been made to 
represent the appearance of the assemblage of small stars around 
Epsilon, the center star of the Belt. All the stars there shown 
can not be seen with an ordinary opera-glass, but a strong field- 
glass will reveal them and many more besides. In fact, with a 
powerful glass the complication of curving star-lines becomes 
rather confusing to one attempting to draw them, and the cut 
must be regarded rather as an “impressionist” picture than as 
one showing every star accurately in its place and of precisely 
the right magnitude. Still, it will be found an approximately cor- 
rect representation. The reader should bear in mind the fact that 
the star Epsilon, the center of this remarkable sidereal array, has 
long been known to be surrounded by a strong nebulosity, and 
that in the photograph referred to this spot appears as one of the 
principal foci of the great spiral nebula. These considerations 
naturally lead to the conclusion (which has also been reached 
upon other grounds so far as the larger stars are concerned) that 
Epsilon and the other leading stars of Orion, with the exception 
of Betelgeuse, which lies beyond the boundaries of the nebula, 
are at practically the same distance from us as the small stars 
surrounding them, all being members of one system. 

There are many such star-streams to be found in the sky 
where as yet no related nebule have been discovered. But one 
can hardly doubt, in view of the evidence which the photographs 
we have referred to furnish, that the forms of the streams are 
derived from the pre-existing forms of the parent nebule. In 
many cases, of course, the process of nebular condensation has 
been finished, and we can never expect to discover any evidence 
of the nebula having once existed beyond the peculiar configura- 
tion of the stars to which it gave birth. In other cases, as in this 
of Orion, photography may yet reveal to us the existence of faint 
nebulous spirals still connected with the star-groups. Prof. 
Holden’s discovery of a starry ring connected with the celebrated 
ring nebula in Lyra is in direct accord with the revelations of 
photography in this respect. Another interesting example is 
furnished by Mr. W. F. Denning’s discovery last September of a 
small nebula which is completely encircled by a ring of stars. It 
is impossible, when looking at Mr. Denning’s sketch of this curi- 
ous object in The Observatory, to think that the stars and the 
nebula there shown do not belong to a single system. 

Among the most striking examples of curved or spiral stellar 
arrangement are the circlet of small stars surrounding Delta 
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Canis Majoris and the exceedingly beautiful star-curves in the 
neighborhood of Alpha Persei, both of which are figured in my 
Astronomy with an Opera-glass. No one can survey the heav- 
ens with any kind «* «2 optical instrument for half an hour with- 
out discovering ™ sy similar instances. If it should ever be 
demonstrated taxi the individuals composing these star-rows 
have all an identical parallax, or, in other words, are all at the 
same distance from us, so much additional strength would be 
given to the argument that they owe their origin to a nebula 
which resembled in shape the figure that they mark out. But 
the inherent probability that the stars concerned in such cases 
really do have practically the same parallax is so great that 
actual measurement could hardly make it stronger. 

Looking at the matter still more broadly, it is clear that the 
Milky Way itself may be regarded as the starry residuum of a 
far grander nebula even than that of Orion, which once com- 
pletely encircled our heavens; while the origin of such stellar 
streams as we behold in Eridanus, Pisces, and other constellations 
having their stars comparatively widely separated and few in 
number, may be referred to smaller nebulous masses once scat- 
tered over the region of space included within and extending on 
each side of the plane of the galactic circle. 


— +o 


THE ARYAN QUESTION AND PREHISTORIC MAN. 
By Pror. T. H. HUXLEY. 


tie rapid increase of natural knowledge, which is the chief 
characteristic of our age, is effected in various ways. The 
main army of science moves to the conquest of new worlds slowly 
and surely, nor ever cedes an inch of the territory gained. But 
the advance is covered and facilitated by the ceaseless activity of 
clouds of light troops provided with a weapon—always efficient, 
if not always an arm of precision—the scientific imagination. It 
is the business of these enfants perdus of science to make raids 
into the realm of ignorance wherever they see, or think they see, 
a chance; and cheerfully to accept defeat, or it may be annihila- 
tion, as the reward of error. Unfortunately, the public, which 
watches the progress of the campaign, too often mistakes a dash- 
ing incursion of the Uhlans for a forward movement of the main 
body; fondly imagining that the strategic movement to the rear, 
which occasionally follows, indicates a battle lost by science. 
And it must be confessed that the error is too often justified by 
the effects of the irrepressible tendency which men of science 
share with all other sorts of men known to me, to be impatient 











342 THE POPULAR SCIENCE MONTALY. 


of that most wholesome state of mind—suspended judgment; to 
assume the objective truth of speculations which, from the nature 
of the evidence in their favor, can have no claim to be more than 
working hypotheses. 

The history of the “Aryan question” affords a striking illustra- 
tion of these general remarks. 

About acentury ago, Sir William Jones pointed out the close 
alliance of the chief European languages with Sanskrit and its 
derivative dialects now spoken in India. Brilliant and laborious 
philologists, in long succession, enlarged and strengthened this 
position until the truth that Sanskrit, Zend, Armenian, Greek, 
Latin, Lithuanian, Slavonian, German, Celtic, and so on, stand to 
one another in the relation of descendants from a common stock 
became firmly established, and thenceforward formed part of the 
permanent acquisitions of science. Moreover, the term “Aryan” 
is very generally, if not universally, accepted as a name for the 
group of languages thus allied. Hence, when one speaks of 
“Aryan languages,” no hypothetical assumptions are involved. 
It is a matter of fact that such languages exist, that they present 
certain substantial and formal relations, and that convention 
sanctions the name applied to them. But the close connection of 
these widely differentiated languages remains altogether inexpli- 
cable, unless it is admitted that they are modifications of an origi- 
nal relatively undifferentiated tongue; just as the intimate affini- 
ties of the Romance languages—French, Italian, Spanish, and the 
rest—would be incomprehensible if there were no Latin. The 
original or “ primitive Aryan” tongue, thus postulated, unfortu- 
nately no longer exists. It is a hypothetical entity, which corre- 
sponds with the “ primitive stock ” of generic and higher groups 
among plants and animals; and the acknowledgment of its for- 
mer existence, and of the process of evolution which has brought 
about the present state of things philological, is forced upon us 
by deductive reasoning of similar cogency to that employed about 
things biological. 

Thus, the former existence of a body of relatively uniform dia- 
lects, which may be called primitive Aryan, may be added to the 
stock of definitely acquired truths. But it is obvious that, in 
the absence of writing or of phonographs, the existence of a lan- 
guage implies that of speakers. If there were primitive Aryan 
dialects, there must have been primitive Aryan people who used 
them ; and these people must have resided somewhere or other on 
the earth’s surface. Hence philology, without stepping beyond its 
legitimate bounds and keeping speculation within the limits of bare 
necessity, arrives, not only at the conceptions of Aryan languages 
and of a primitive Aryan language, but of a primitive Aryan peo- 
ple and of a primitive Aryan home, or country occupied by them. 
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But where was this home of the Aryans? When the labors 
of modern philologists began, Sanskrit was the most archaic of 
all the Aryan languages known to them. It appeared to present 
the qualifications required in the parental or primitive Aryan. 
Brilliant Uhlans made a charge at this opening. The scientific 
imagination seated the primitive Aryans in the valley of the 
Ganges ; and showed, asin a vision, the successive columns, guided 
by enterprising Brahmans, which set out thence to people the 
regions of the Western world with Greeks and Celts and Germans. 
But the progress of philology itself sufficed to show that this 
Balaclava charge, however magnificent, was not profitable warfare. 
The internal evidence of the Vedas proved that their composers 
had not reached the Ganges. On the other hand, the comparison 
of Zend with Sanskrit left no alternative open to the assumption 
that these languages were modifications of an original Indo- 
Iranian tongue spoken by a people of whom the Aryans of India 
and those of Persia were offshoots, and who could therefore be 
hardly lodged elsewhere than on the frontiers of both Persia and 
India—that is to say, somewhere in the region which is at present 
known under the names of Turkistan, Afghanistan, and Kafiristan. 
Thus far, it can hardly be doubted that we are well within the 
ground of which science has taken enduring possession. But the 
Uhlans were not content to remain within the lines of this surely- 
won position. For some reason, which is not quite clear to me, 
they thought fit to restrict the home of the primitive Aryans to a 
particular part of the region in question; to lodge them amid 
the bleak heights of the long range of the Hindoo Koosh and on 
the inhospitable plateau of Pamir. From their hives in these se- 
cluded valleys and wind-swept wastes, successive swarms of Celts 
and Greco-Latins, Teutons and Slavs, were thrown off to settle, 
after long wanderings, in distant Europe. The Hindoo-Koosh- 
Pamir theory, once enunciated, gradually hardened into a sort of 
dogma ; and there have not been wanting theorists who laid down 
the routes of the successive bands of emigrants with as much con- 
fidence as if they had access to the records of the office of a primi- 
tive Aryan quartermaster-general. It is really singular to ob- 
serve the deference which has been shown, and is yet sometimes 
shown, to a speculation which can, at best, claim to be regarded as 
nothing better than a somewhat risky working hypothesis. 

Forty years ago, the credit of the Hindoo-Koosh-Pamir theory 
had risen almost to that of an axiom. The first person to instill 
doubt of its value into my mind was the late Robert Gordon 
Latham, a man of great learning and singular originality, whose 
attacks upon the Hindoo-Kooshite doctrine could scarcely have 
failed as completely as they did, if his great powers had been be- 
stowed upon making his books not only worthy of being read, but 
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readable. The impression left upon my mind, at that time, by 
various conversations about the “Sarmatian hypothesis,” which 
my friend wished to subsitute for the Hindoo-Koosh-Pamir specu- 
lation, was that the one and the other rested pretty much upon a 
like foundation of guess-work. That there was no sufficient reason 
for planting the primitive Aryans in the Hindoo Koosh, or in 
Pamir, seemed plain enough; but that there was little better 
ground, on the evidence then adduced, for settling them in the 
region at present occupied by western Russia, or Podolia, ap- 
peared to me to be not less plain. The most I thought Latham 
proved was, that the Aryan people of Indo-Iranian speech were 
just as likely to have come from Europe, as the Aryan people of 
Greek, or Teutonic, or Celtic speech from Asia. Of late years, 
Latham’s views, so long neglected, or mentioned merely as an ex- 
ample of insular eccentricity, have been taken up and advocated 
with much ability in Germany as well as in this country—prin- 
cipally by philologists. Indeed, the glory of Hindoo-Koosh-Pamir 
seems altogether to have departed. Prof. Max Miiller, to whom 
Aryan philology owes so much, will not say more now, than that 
he holds by the conviction that the seat of the primitive Ar- 
yans was “somewhere in Asia.” Dr. Schrader sums up in favor 
of European Russia; while Herr Penka would have us transplant 
the home of the primitive Aryans from Pamir in the far East to 
the Scandinavian Peninsula in the far West. 

I must refer those who desire to acquaint themselves with the 
philological arguments on which these conclusions are based to 
the recently published works of Dr. Schrader and Canon Taylor ;* 
and to Penka’s Die Herkunft der Arier, which, in spite of the 
strong spice of the Uhlan which runs through it, I have found 
extremely well worth study. Ido not pretend to be able to look 
at the Aryan question under any but the biological aspect; to 
which I now turn. 

Any biologist who studies the history of the Aryan question, 
and, taking the philological facts on trust, regards it exclusively 
from the point of view of anthropology, will observe that, very 
early, the purely biological conception of “race” illegitimately 
mixed itself up with the ideas derived from pure philology. It is 
quite proper to speak of Aryan “people,” because, as we have 
seen, the existence of the language implies that of a people who 
speak it; it might be equally permissible to call Latin people all 
those who speak Romance dialects. But, just as the application 
of the term Latin “race” to the divers people who speak Ro- 
mance languages, at the present day, is none the less absurd be- 





* Schrader, Prehistoric Antiquities of the Aryan Peoples. Translated by F. B. Jevons, 
M. A., 1890. Taylor, The Origin of the Aryans, 1890. 
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cause it is common; so it is quite possible that it may be equally 
wrong to call the people who spoke the primitive Aryan dialects 
and inhabited the primitive home, the Aryan race. “ Aryan” is 
properly a term of classification used in philology. “Race” is 
the name of a subdivision of one of those groups of living things 
which are called “species” in the technical language of zodlogy 
and botany; and the term connotes the possession of characters 
distinct from those of the other members of the species, which 
have a strong tendency to appear in the progeny of all members 
of the races. Such race-characters may be either bodily or 
mental, though in practice, the latter, as less easy of observation 
and definition, can rarely be taken into account. Language is 
rooted half in the bodily and half in the mental nature of man, 
The vocal sounds which form the raw materials of language 
could not be produced without a peculiar conformation of the or- 
gans of speech; the enunciation of duly accented syllables would 
be impossible without the nicest co-ordination of the action of the 
muscles which move these organs; and such co-ordination depends 
on the mechanism of certain portions of the nervous system. It 
is therefore conceivable that the structure of this highly complex 
speaking apparatus should determine a man’s linguistic poten- 
tiality ; that is to say, should enable him to use a language of one 
class and not another. It is further conceivable that a particular 
linguistic potentiality should be inherited and become as good a 
race-mark as any other. As a matter of fact, it is not proved 
that the linguistic potentialities of all men are the same. It is 
affirmed, for example, that, in the United States, the enunciation 
and the timbre of the voice of an American-born negro, however 
thoroughly he may have learned English, can be readily distin- 
guished from that of a white man. But, even admitting that dif- 
ferences may obtain among the various races of men, to this ex- 
tent, I do not think that there is any good ground for the suppo- 
sition that an infant of any race would be unable to learn, and to 
use with ease, the language of any other race of men among 
whom it might be brought up. History abundantly proves the 
transmission of languages from some races to others; and there 
is no evidence, that I know of, to show that any race is incapable 
of substituting a foreign idiom for its native tongue. 

From these considerations it follows that community of lan- 
guage is no proof of unity of race, is not even presumptive evi- 
dence of racial identity.* All that it does prove is that, at some 





* Canon Taylor (Origin of the Aryans, p. 31) states that “Cuno .. . was the first to 
insist on what is now looked on as an axiom in ethnology—that race is not coextensive 
with language,” in a work published in 1871. I may be permitted to quote a passage 
from a lecture delivered on the 9th of January, 1870, which brought me into a great deal 
of trouble. “ Physical, mental, and moral peculiarities go with blood and not with language. 
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time or other, free and prolonged intercourse has taken place be- 
tween the speakers of the same language. Philology, therefore, 
while it may have a perfect right to postulate the existence of 
a primitive Aryan “ people,” has no business to substitute “ race ” 
for “people.” The speakers of primitive Aryan may have been a 
mixture of two or more races, just as are the speakers of English 
and of French at the present time. 

The older philological ethnologists felt the difficulty which 
arose out of their identification of linguistic with racial affinity, 
but were not dismayed by it. Strong in the prestige of their 
great discovery of the unity of the Aryan tongues, they were quite 
prepared to make the philological and the biological categories 
fit, by the exercise of a little pressure on that about which they 
knew less. And their judgment was often unconsciously warped 
by strong monogenistic proclivities, which at bottom, however 
respectable and philanthropic their origin, had nothing to do 
with science. So the patent fact that men of Aryan speech pre- 
sented widely diverse racial characters was explained away by 
maintaining that the physical differentiation was post-Aryan ; to 
put it broadly, that the Aryans in Hindoo-Koosh-Pamir were 
truly of one race; but that, while one colony, subjected to the 
sweltering heat of the Gangetic plains, had fined down and dark- 
ened into the Bengalee, another had bleached and shot up, under 
the cool and misty skies of the north, into the semblance of Pome- 
ranian grenadiers; or of blue-eyed, fair-skinned, six-foot Scotch 
Highlanders. I do not know that any of the Uhlans who fought 
so vigorously under this flag are left now. I doubt if any one is 
prepared to say that he believes that the influence of external 
conditions, alone, accounts for the wide physical differences be- 
tween Englishmen and Bengalese. So far as India is concerned, 
the internal evidence of the old literature sufficiently proves that 
the Aryan invaders were “white” men. It is hardly to be 
doubted that they intermixed with the dark Dravidian aborigi- 
nes; and that the high-caste Hindoos are what they are in virtue 
of the Aryan blood which they have inherited,* and of the select- 
ive influence of their surroundings operating on the mixture. 





In the United States the negroes have spoken English for generations ; but no one on that 
ground would call them Englishmen, or expect them to differ physically, mentally, or mor- 
ally from other negroes.” (Pall Mall Gazette, January 10, 1870.) But the “axiom in 
ethnology” had been implied, if not enunciated, before my time ; for example, by Ecker 
in 1865. 

* TI am unable to discover good grounds for the severity of the criticism, in the name 
of “the anthropologists,” with which Prof. Max Miiller’s assertion that the same blood 
runs in the veins of English soldiers “as in the veins of the dark Bengalese,” and that 
there is “a legitimate relationship between Hindoo, Greek, and Teuton,” has been visited. 
So far as I know anything about anthropology, I should say that these statements may be 
correct literally, and probably are so substantially. I do not know of any good reason for 
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The assumption that, as there must have been a primitive 
Aryan people, in the philological sense, so that people must have 
constituted a race in the biological sense, is pretty generally made 
in modern discussions of the Aryan problem. But whether the 
men of the primitive Aryan race were blonds or brunets, whether 
they had long or round heads, were tall or were short, are hotly 
debated questions, into the discussion of which considerations 
quite foreign to science are sometimes imported. The combina- 
tion of swarthiness with stature above the average and a long skull, 
confer upon me the serene impartiality of a mongrel ; and, having 
given this pledge of fair dealing, I proceed to state the case for 
the hypothesis I am inclined to adopt. In doing so, I am aware 
that I deliberately take the shilling of the recruiting sergeant 
of the Light Brigade, and I warn all and sundry that such is the 
case, 

Looking at the discussions which have taken place from a 
purely anthropological point of view, the first point which has 
struck me is that the problem is far more complicated and difficult 
than many of the disputants appear to imagine; and the second, 
that the data upon which we have to go are grievously insufficient 
in extent and in precision. Our historical records cover such an 
infinitesimally small extent of the past life of humanity, that we 
obtain little help from them. Even so late as 1500 B.c., northern 
Eurasia lies in historical darkness, except for such glimmer of 
light as may be thrown here and there by the literature of Egypt 
and of Babylonia. Yet, at that time, it is probable that Sanskrit, 
Zend, and Greek, to say nothing of other Aryan tongues, had long 
been differentiated from primitive Aryan. Even a thousand 
years later, little enough accurate information is to be had about 
the racial characters of the European and Asiatic tribes known 
to the Greeks. We are thrown upon such resources as archzol- 
ogy and human paleontology have to offer, and, notwithstanding 
the remarkable progress made of late years, they are still meager. 
Nevertheless, it strikes me that, from the purely anthropological 
side, there is a good deal to be said in favor of the two proposi- 
tions maintained by the new school of philologists: first, that the 
people who spoke “ primitive Aryan” were a distinct and well- 
marked race of mankind; and, secondly, that the area of the dis- 
tribution of this race, in primeval times, lay in Europe, rather 
than in Asia. 

For the last two thousand years, at least, the southern half of 
Scandinavia and the opposite or southern shores of the Baltic have 
been occupied by a race of mankind possessed of very definite 





the physical differences between a high-caste Hindoo and a Dravidian, except the Aryan 
blood in the veins of the former; and the strength of the infusion is probably quite as 
great in some Hindoos as in some English soldiers. 
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characters. Typical specimens have tall and massive frames, fair 
complexions, blue eyes, and yellow or reddish hair—that is to say, 
they are pronounced blonds. Their skulls are long, in the sense 
that the breadth is usually less, often much less, than four fifths 
of the length, and they are usually tolerably high. But in this 
last respect they vary. Men of this blond, long-headed race 
abound from eastern Prussia to northern Belgium ; they are met 
with in northern France and are common in some parts of our 
own islands. The people of Teutonic speech, Goths, Saxons, Ale- 
manni, and Franks, who poured forth out of the regions bordering 
the North Sea and the Baltic, to the destruction of the Roman 
Empire, were men of this race; and the accounts of the ancient 
historians of the incursions of the Gauls into Italy and Greece, 
between the fifth and the second centuries B. C., leave little doubt 
that their hordes were largely, if not wholly, composed of similar 
men. The contents of numerous interments in southern Scandi- 
navia prove that, as far back as archeology takes us into the so- 
called Neolithic age, the great majority of the inhabitants had the 
same stature and cranial peculiarities as at present, though their 
bony fabric bears marks of somewhat greater ruggedness and 
savagery. There is no evidence that the country was occupied 
by men before the advent of these tall, blond long-heads. But 
there is proof of the presence, along with the latter, of a small 
percentage of people with broad skulls—skulls, that is, the breadth 
of which is more, often very much more, than four fifths of the 
length. 

At the present day, in whatever direction we travel inland from 
the continental area occupied by the blond long-heads, whether 
southwest, into central France; south, through the Walloon prov- 
inces of Belgium into eastern France; into Switzerland, south 
Germany, and the Tyrol; or southeast, into Poland and Russia; 
or north, into Finland and Lapland, broad-heads make their ap- 
pearance, in force, among the long-heads. And, eventually, we 
find ourselves among people who are as regularly broad-headed 
as the Swedes and North Germans are long-headed. As a gen- 
eral rule, in France, Belgium, Switzerland, and south Germany, 
the increase in the proportion of broad skulls is accompanied by 
the appearance of a larger and larger proportion of men of brunet 
complexion and of a lower stature; until, in central France and 
thence eastward, through the Cevennes and the Alps of Dauphiny, 
Savoy, and Piedmont, to the western plains of north Italy, the 
tall blond long-heads * practically disappear, and are replaced by 





* I may plead the precedent of the good English words “ block-head” and “ thick- 
head” for “broad-head” and “long-head,” but I can not say that they are elegant. I 
might have employed the technical terms brachycephali and dolichocephali. But it can 
not be said that they are much more graceful; and, moreover, they are sometimes em- 
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short brunet broad-heads. The ordinary Savoyard may be de- 
scribed in terms the converse of those which apply to the ordinary 
Swede. He is short, swarthy, dark-eyed, dark-haired, and his 
skull is very broad. Between the two extreme types, the one 
seated on the shores of the North Sea and the Baltic, and the 
other on those of the Mediterranean, there are all sorts of inter- 
mediate forms, in which breadth of skull may be found in tall 
and in short blond men, and in tall brunet men. 

There is much reason to believe that the brunet broad-heads, 
now met with in central France and in the west central European 
highlands, have inhabited the same region, not only throughout 
the historical period, but long before it commenced; and it is 
probable that their area of occupation was formerly more exten- 
sive. For, if we leave aside the comparatively late incursions of 
the“A’siatic races, the center of eruption of the invaders of the 
southern moiety of Europe has been situated in the north and 
west. In the case of the Teutonic inroads upon the empire of 
Rome, it undoubtedly lay in the area now occupied by the blond 
long-heads ; and, in that of the antecedent Gaulish invasions, the 
physical characters ascribed to the leading tribes point to the 
same conclusion. Whatever the causes which led to the breaking 
out of bounds of the blond long-heads, in mass, at particular 
epochs, the natural increase in numbers of a vigorous and fertile 
race must always have impelled them to press upon their neigh- 
bors, and thereby afford abundant occasions for intermixture. If, 
at any given prehistoric time, we suppose the lowlands verging 
on the Baltic and the North Sea to have been inhabited by pure 
blond long-heads, while the central highlands were occupied by 
pure brunet short-heads the two would certainly meet and inter- 
mix in course of time, in spite of the vast belt of dense forest 
which extended, almost uninterruptedly, from the Carpathians to 
the Ardennes; and the result would be such an irregular grada- 
tion of the one type into the other as we do, in fact, meet with. 

On the southeast, east, and northeast, throughout what was 
once the kingdom of Poland, and in Finland, the preponderance 
of broad-heads goes along with a wide prevalence of blond com- 
plexion and of good stature. In the extreme north, on the other 
hand, marked broad-headedness is combined with low stature, 
swarthiness, and more or less strongly Mongolian features, in the 





ployed in senses different from that which I have given in the definition of broad-heads 
and long-heads. The cephalic index is a number which expresses the relation of the 
breadth to the length of a skull, taking the latter as 100. Therefore, “broad-heads” 
have the cephalic index above 80 and “ long-heads” have it below 80. The physiological 
value of the difference is unknown ; its morphological value depends upon the observed 
fact of the constancy of the occurrence of either long skulls or broad skulls among large 
bodies of mankind. 
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Lapps. And it is to be observed that this type prevails increas- 
ingly to the eastward, among the central Asiatic populations. 

The population of the British Islands, at the present time, 
offers the two extremes of the tall blond and the short brunet 
types. The tall blond long-heads resemble those of the continent ; 
but our short brunet race is long-headed. Brunet broad-heads, 
such as those met with in the central European highlands, do not 
exist among us. This absence of any considerable number of 
distinctly broad-headed people (say with the cephalic index above 
81 or 82) in the modern population of the United Kingdom is the 
more remarkable, since the investigations of the late Dr. Thur- 
nam, and others, proved the existence of a large proportion of, 
tall broad-heads among the people interred in British tumuli 
of the Neolithic age. It would seem that these broad-skulled im- 
migrants have been absorbed by an older long-skulled population ; 
just as, in south Germany, the long-headed Alemanni have been 
absorbed by the older broad-heads. The short brunet long-heads 
are not peculiar to our islands. On the contrary, they abound in 
western France and in Spain, while they predominate in Sardinia, 
Corsica, and south Italy, and, it may be, occupied a much larger 
area in ancient times. 

Thus, in the area which has been under consideration, there 
are evidences of the existence of four races of men: (1) blond long- 
heads of tall stature, (2) brunet broad-heads of short stature, (3) 
Mongoloid brunet broad-heads of short stature, (4) brunet long- 
heads of short stature. The regions in which these races appear 
with least admixture are—(1) Scandinavia, north Germany, and 
parts of the British Islands ; (2) central France, the central Euro- 
pean highlands, and Piedmont; (3) arctic and eastern Europe, cen- 
tral Asia; (4) the western parts of the British Islands and of 
France; Spain, south Italy. And the inhabitants of the regions 
which lie between these foci present the intermediate gradations, 
such as short blond long-heads, and tall brunet short-heads and 
long-heads which might be expected to result from their inter- 
mixture. The evidence at present extant is consistent with the 
supposition that the blond long-heads, the brunet broad-heads, and 
the brunet long-heads have existed in Europe throughout historic 
times, and very far back into prehistoric times. There is no proof 
of any migration of Asiatics into Europe, west of the basin of the 
Dnieper, down to the time of Attila. On the contrary, the first great 
movements of the European population of which there is any con- 
clusive evidence is that series of Gaulish invasions of the east and 
south, which ultimately extended from north Italy as far as Gala- 
tia in Asia Minor. 

It is now time to consider the relations between the phenomena 
of racial distribution, as thus defined, and those of the distribu- 
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tion of languages. The blond long-heads of Europe speak, or have 
spoken, Lithuanian, Teutonic, or Celtic dialects, and they are not 
known to have ever used any but these Aryan languages. A large 
proportion of the brunet broad-heads once spoke the Ligurian and 
the Rhetic dialects, which are believed to have been non-Aryan. 
But, when the Romans made acquaintance with Transalpine Gaul, 
the inhabitants of that country between the Garonne and the 
Seine (Ceesar’s Celtica) seem, at any rate for the most part, to 
have spoken Celtic dialects. The brunet long-heads of Spain and 
of France appear to have used a non-Aryan language, that Euska- 
rian which still lives on the shores of the Bay of Biscay. In Brit- 
ain there is no certain knowledge of their use of any but Celtic 
tongues. What they spoke in the Mediterranean islands and in 
south Italy does not appear. 

The blond broad-heads of Poland and west Russia form part of 
a people who, when they first made their appearance in history, 
occupied the marshy plains imperfectly drained by the Vistula on 
the west, the Duna on the north,and the Dnieper and Bug on the 
south. They were known to their neighbors as Wends, and among 
themselves as Serbs and Slavs. The Slavonic languages spoken 
by these people are said to be most closely allied to that of the 
Lithuanians, who lay upon their northern border. The Slavs re- 
semble the south Germans in the predominance of broad-heads 
among them, while stature and complexion vary from the, often 
tall, blonds who prevail in Poland and Great Russia to the, often 
short, brunets common elsewhere. There is certainly nothing in 
the history of the Slav people to interfere with the supposition 
that, from very early times, they have been a mixed race. For 
their country lies between that of the tall blond long-heads on the 
north, that of the short brunet broad-heads of the European type 
on the west,and that of the short brunet broad-heads of the Asi- 
atic type on the east: and throughout their history they have 
either thrust themselves among their neighbors, or have been 
overrun and trampled down by them. Gauls and Goths have trav- 
ersed their country, on their way to the east and south: Finno- 
Tataric people, on their way to the west, have not only done the 
like, but have held them in subjection for centuries. On the other 
hand, there have been times when their western frontier advanced 
beyond the Elbe; indeed, it is asserted that they have sent colo- 
nies to Holland and even as far as southern England. A large 
part of eastern Germany; Bohemia, Moravia, Hungary; the lower 
valley of the Danube and the Balkan Peninsula, have been largely 
or completely Slavonized ; and the Slavonic rule and language, 
which once had trouble to hold their own in west Russia and 
Little Russia, have now extended their sway over all the Finno- 
Tataric populations of Great Russia; while they are advancing, 
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among those of central Asia, up to the frontiers of India on the 
south and to the Pacific on the extreme east. Thus it is hardly 
possible that fewer than three races should have contributed to 
the formation of the Slavonic people; namely, the blond long- 
heads, the European brunet broad-heads, and the Asiatic brunet 
broad-heads, And, in the absence of evidence to the contrary, it 
is certainly permissible to suppose that it is the first race which has 
furnished the blond complexion and the stature observable in so 
many, especially of the northern Slavs, and that the brunet com- 
plexion and the broad skulls must be attributed to the other two. 
But, if that supposition is permissible, then the Aryan form and 
substance of the Slavonic languages may also be fairly supposed 
to have proceeded from the blond long-heads. They could not have 
come from the Asiatic brunet broad-heads, who all speak non- 
Aryan languages; and the presumption is against their coming 
from the brunet broad-heads of the central European highlands, 
among whom an apparently non-Aryan language was largely 
spoken, even in historical times. 

In the same way, the tall blond tribes among the Finns may be 
accounted for as the product of admixture. The great majority 
of the Finno-Tataric people are brunet broad-heads of the Asiatic 
type. Butthat the Finns proper have long been in contact with 
the Aryans is evidenced by the many words borrowed from Aryan 
which their language contains. Hence there has been abundant 
opportunity for the mixture of races, and for the transference to 
some of the Finns of more or fewer of the physical characters of 
the Aryans, and vice versa. On any hypothesis, the frontier be- 
tween Aryan and Finno-Tataric people must have extended across 
west-central Asia for a very long period; and at any point of this 
frontier, it has been possible that mixed races of biond Finns or of 
brunet Aryans should be formed. 

So much for the European people who now speak Celtic, or 
Teutonic, or Slavonian, or Lithuanian tongues; or who are known 
to have spoken them before the supersession of so many of the 
early native dialects by the Romance modifications of the lan- 
guage of Rome. With respect to the original speakers of Greek 
and Latin, the unraveling of the tangled ethnology of the Balkan 
Peninsula and the ordering of the chaos of that of Italy are enter- 
prises upon which I do not propose to enter. In regard to the first, 
however, there are a few tolerably satisfactory data. The ancient 
Thracians were proverbially blue-eyed and fair-haired. Tall blonds 
were common among the ancient Greeks, who were a long-headed 
people; and the Sphakiots of Crete, probably the purest repre, 
sentatives of the old Hellenes in existence, are tall and blond- 
But considering that Greek colonization was taking place on a 
great scale in the eighth century B. c., and that, centuries earlier 
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and later, the restless Hellene had been fighting, trading, plunder- 
ing,and kidnapping, on both sides of the Agean, and perhaps as 
far as the shores of Syria and of Egypt, it is probable that, even 
at the dawn of history, the maritime Greeks were a very mixed 
race. On the other hand, the Dorians may well have preserved 
the original type; and their famous migration may be the earliest 
known example of those movements of the Aryan race which 
were, in later times, to change the face of Europe. Analogy per- 
haps justifies a guess that those ethnological shadows, the Pe- 
lasgi, may have been an earlier mixed population, like that of 
western Gaul and of Britain before the Teutonic invasion. At 
any rate, the tall blond long-heads are so well represented in the 
oldest history of the Balkan Peninsula that they may be credited 
with the Aryan languages spoken there. And it may be that the 
tradition which peopled Phrygia with Thracians represents a real 
movement of the Aryan race into Asia Minor, such as that which 
in after-years carried the Gauls thither. 

The difficulties in the way of a probable identification of the 
people among whom the various dialects of the Latin group de- 
veloped themselves, with any race traceable in Italy in historical 
times, are very great. In addition to the Italic “ aborigines” 
northern Italy was peopled by Ligurian brunet broad-heads ; 
with Gauls, probably, to a large extent, blond long-heads; with 
Illyrians, about whom nothing is known. Besides these, there 
were those perplexing people the Etruscans, who seem to have 
been, originally, brunet long-heads. South Italy and Sicily pre- 
sent a contingent of “ Sikels,” Phoenicians and Greeks; while over 
all, in comparatively modern times, follows a wash of Teutonic 
blood. The Latin dialects arose, no one knows how, among the 
tribes of central Italy, encompassed on all sides by people of the 
most various physical characters, who were gradually absorbed 
into the eternally widening maw of Rome, and there, by dint of 
using the same speech, became the first example of that wonder- 
ful ethnological hotch-potch miscalled the Latin race. The only 
trustworthy guide here is archeological investigation. A great 
advance will have been made when the race characters of the pre- 
historic people of the terremare (who are identified by Helbig * 
with the primitive Umbrians) become fully known. 

I can not learn that the ancient literatures of India and of 
Persia give any definite information about the complexion of the 
Indo-Iranians, beyond conveying the impression that they were 
what we vaguely call white men. But it is important to note 





* Die Italiker in der-Poebene, 1879. See, for much valuable information respecting 
the races of the Balkan and Italic Peninsula, Zampa’s essay, Vergleichende anthropolo- 
gische Ethnographie von Apulien, Zeitschrift fir Ethnologie, xviii, 1886. 
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that tall blond people make their appearance sporadically among 
the Tadjiks of Persia and of Turkistan ; that the Siah-posh and 
Galtchas of the mountainous barrier between Turkistan and In- 
dia are such; and that the same characters obtain largely among 
the Kurds on the western frontier of Persia at the present day. 
The Kurds and the Galtchas are generally broad-headed, the 
others are long-headed. These people and the ancient Alans thus 
form a series of stepping-stones between the blond Aryans of 
Europe and those of Asia, standing up amid the flood of Finnc- 
Tataric people which has inundated the rest of the interval be- 
tween the sources of the Dnieper and those of the Oxus. If only 
more was known about the Sarmatians and the Scythians of the 
oldest historians, it is not improbable, I think, that we should dis- 
cover that, even in historical times, the area occupied by the blond 
long-heads of Aryan speech has been, at least temporarily, con- 
tinuous from the shores of the North Sea to central Asia. 

Suppose it to be admitted, as a fair working hypothesis, that 
the blond long-heads once extended without a break over this 
vast area, and that all the Aryan tongues have been developed 
out of their original speech, the question respecting the home of 
the race when the various families of Aryan speech were in the 
condition of inceptive dialects remains open. Fer all that, at 
first, appears to the contrary, it may have been in the West, or 
in the East, or anywhere between the two. In seeking for a solu- 
tion of this obscure problem, it is an important preliminary to 
grasp the truth that the Aryan race must be much older than the 
primitive Aryan speech. It is not to be seriously imagined that 
the latter sprang suddenly into existence, by the act of a jealous 
Deity, apparently unaware of the strength of man’s native tend- 
ency toward confusion of speech. But if all the diverse lan- 
guages of men were not brought suddenly into existence, in order 
to frustrate the plans of the audacious bricklayers of the plain of 
Shinar; if this professedly historical statement is only another 
“type,” and primitive Aryan, like all other languages, was built 
up by a secular process of development, the blond long-heads, 
among whom it grew into shape, must for ages have been, philo- 
logically speaking, non-Aryans, or perhaps one should say, “ pro- 
Aryans.” I suppose it may be safely assumed that Sanskrit and 
Zend and Greek were fully differentiated in the year 1500 B.c. If 
so, how much further back must the existence of the primitive 
Aryan, from which these proceeded, be dated ? And how much 
further yet, that real juventus mundi (so far as man is con- 
cerned) when primitive Aryan was in course of formation? And 
how much further still the differentiation of the nascent Aryan 
blond long-head race from the primitive stock of mankind ? 

If any one maintains that the blond long-headed people, among 
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whom, by the hypothesis, the primitive Aryan language was gen- 
erated, may have formed a separate race as far back as the Pleis- 
tocene epoch, when the first unquestionable records of man make 
their appearance, I do not see that he goes beyond possibility— 
though, of course, that is a very different thing from proving his 
case. But, if the blond long-heads are thus ancient, the problem 
of their primitive seat puts on an altogether new aspect. Specu- 
lation must take into account climatal and geographical condi- 
tions widely different from those which obtain in northern Eura- 
sia at the present day. During much of the vast length of the 
Pleistocene period, it would seem that men could no more have 
lived either in Britain north of the Thames, or in Scandinavia, or 
in northern Germany, or in northern Russia, than they can live 
now in the interior of Greenland, seeing that the land was covered 
by a great ice sheet like that which at present shrouds the latter 
country. At that epoch,the blond long-heads can not reasonably 
be supposed to have occupied the regions in which we meet with 
them in the oldest times of which history has kept a record. 

But even if we are content to assume a vastly less antiquity for 
the Aryan race; if we only make the assumption, for which there 
is considerable positive warranty, that it has existed in Europe 
ever since the end of the Pleistocene period—when the fauna and 
flora assumed approximately their present condition and the state 
of things called Recent by geologists set in—we have to reckon 
with a distribution of land and water, not only very different from 
that which at present obtains in northern Eurasia, but of such a 
nature that it can hardly fail to have exerted a great influence on 
the development and the distribution of the races of mankind.— 


Nineteenth Century. 
[ 7'o be continued. ] 
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lige problem how to save and store up the enormous amount 
of natural energy which is daily dissipated in producing 
natural phenomena has long occupied the attention of scientists. 
During the last fifteen years this attention has been especially 
directed toward electricity as an agent. This is, perhaps, because 
the majority of the really active investigators have been occupied 
in this department of science, or perhaps the popular superstitious 
credulity that electricity can be made to do anything, has, to a 
certain extent, taken possession of the scientific mind. At any 
rate, the result of experiments has been the development of the 
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electrical storage batteries, or accumulators, as they are sometimes 
called. 

The employment of these names for the apparatus is very un- 
fortunate. They are the cause of the popular idea that electricity, 
which is considered as a subtle, indefinite, and intangible some- 
thing, is stored up in them, as valuables are stored in a vault. 
The commercial current electricity can not, in large quantities, 
be stored and still preserve its character. It has but a flitting 
existence, and is no sooner produced than it dissipates itself and 
is converted into some other form of energy. It was because of 
this momentary existence that science had to wait so long for an 
accident to reveal to Galvani that such a thing could exist. 

The energy which a current may at any instant be said to 
possess is immediately transformed into heat in the circuit, which 
will under certain conditions produce light; into chemical energy ; 
into motion, which may or may not produce sound; or into mag- 
netic and electrotonic conditions. The last may either be perma- 
nent or have the same evanescent existence as the original current. 

When electricity is employed to charge a storage battery, only 
that part which is transformed into chemical energy is used. The 
rest is dissipated. The battery, then, instead of being a place 
where electricity is laid away, is a place where chemicals are left 
by the current, with the expectation that they will in turn pro- 
duce a current when called upon. This may seem a fine distine- 
tion, but it is only apparently so. For instance, the current 
might be produced by a dynamo turned by Niagara water-power. 
The chemical left by it might be zinc deposited from a solution of 
zinc sulphate. This might be transported, preserved, bought and 
sold, and finally be employed by some physicist to produce another 
current. Were the electricity itself stored in its original form, 
then the imaginative reader can best tell what would become of 
it and how it must be handled. 

To understand this transformation more clearly, and to obtain 
a clear idea of what goes on in a storage battery, onemust first be- 
come acquainted with that part of electricity which treats of the 
phenomena resulting when a current of electricity passes through 
aliquid. This is called electrolysis, and the liquid through which 
a current can be made to pass is called an electrolyte. 

If a current of electricity flows into a liquid solution of any 
metallic salt by means of a wire, and if, after traversing it, it 
flows out through another wire, then it will, by its passage, sepa- 
rate the salt into two parts and deposit the metal upon the latter 
wire. 

If, for instance, the solution be one of silver cyanide, then silver 
will be deposited on the second wire. If a brass fork be connected 
with this wire and dipped in the solution, then it will receive a 
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coating of silver by the process and will be silver-plated. Substi- 
tute a solution of nickel nitrate, and the article would become 
nickel-plated. By using copper sulphate we are enabled to cover 
the faces of types and cuts with a coating of copper, which in- 
creases their hardness and consequently their endurance. 

This electrolytic action can be watched if a solution of tin chlo- 
ride be used. Tin, instead of being deposited, like most other 
metals, in fine particles, comes out of the solution in quite large 
crystals. If the current of electricity be made to enter the solution 
through two wires, placed symmetrically on opposite sides of the 
wire through which it makes its exit, and the whole is performed 
in a vessel with glass sides, then, as the current passes, the crystals 
will appear, as if by magic, growing out around the central wire. 
This is but a modification of the “lead tree” which appears in 
many text-books on physics. The tin crystals, however, are much 
larger and more beautiful than those of lead. 

The simplest storage battery, then, would seem to be one con- 
structed of two copper plates suspended in a solution of some zine 
salt. A current of electricity passed into this would deposit zine 
upon one of the plates. After disconnecting the charging cur- 
rent, the battery of itself would give off a current until the zinc 
was redissolved. In fact, a modification of this form of storage 
battery has recently been placed upon the market. The question 
arises, however, whether it is cheaper to buy zinc sulphate and 
transform it by expensive horse-power into metallic zinc or to 
buy metallic zine directly. Of course, in neither case is the zine 
lost, for it can be recovered by chemical means from the solution. 
If solutions of zinc were abundant in nature and hence inexpen- 
sive, this style of storage battery would, undoubtedly, for eco- 
nomic reasons, prevail. Or, still further, if metallic zinc were 
inexpensive we would have no need of storage batteries at all, 
but could use primary batteries directly. 

It might be well, right here, to define a primary battery. If 
any two different metals be dipped in an acidulated liquid, and if 
their external extremities be connected by a wire, a current of 
electricity will flow through the wire. Such a combination is 
called a primary battery. Under the same conditions the amount 
of electricity obtained depends upon the character of the metals. 
If nickel and iron were employed, a small amount of electricity 
would result. If, however, zinc be used in connection with either 
silver, gold, platinum, carbon, or copper, a large amount is ob- 
tained. The first three of the group are very expensive ; hence, 
in most primary batteries, we find zinc combined with either 
carbon or copper, the differences between the various forms aris- 
ing from difference in the liquids employed or in the shape of 
construction. 
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Furthermore, pieces of the same metal under different physical 
conditions, when combined with each other, will give a current. 
For instance, a piece of polished iron opposed to a rusty piece 
gives a current, and a plate of very rusty lead, if I may use the 
expression, combined with a piece of bright lead yields even more 
current than zinc and carbon. Unfortunately, lead does not rust 
sufficiently well to suit electricians, and other physical reasons 
prevent its being used in primary batteries. 

It will thus be seen that a storage battery, when once charged, 
becomes nothing more or less than a primary battery. In the 
case before described, after charging, we have zinc and copper in 
«solution of zinc sulphate. 

In describing the effects of electricity in passing through an 
electrolyte, we have assumed that the liquid contained a metal 
in solution. Suppose, now, that we take water, which has no 
metal in it, and subject it to the action of the current. The elec- 
tricity can get no metal to deposit on the wire, where it passes 
out, and in consequence does the next best thing and leaves one 
of the components of the water—viz., hydrogen gas. The other 
component, oxygen, collects around the entrance wire. The Eng- 
lish physicist Grove showed that, if these two wires, around which 
the gases had collected, were connected together, a current of elec- 
tricity would flow the same as if there were two metals instead of 
two gases. Now, water is cheap, and if there were not some 
serious technical difficulties as regards efficiency, Grove’s battery 
would be universally employed. 

It was reserved, however, for M. Gaston Planté to construct 
the first practical secondary battery. He considered the follow- 
ing points in its construction: Water is cheap; water, when sub- 
jected to the electric current, gives off oxygen and hydrogen; 
rusty lead, when combined with bright lead, has a high electro- 
motive force; oxygen makes lead rusty and hydrogen makes it 
bright. His battery consisted, then, of two lead plates suspended in 
water, which contained a little sulphuric acid to assist in the con- 
duction. When acurrent of electricity was passed through, hy- 
drogen was thrown off at one plate, making it bright, and oxygen 
at the other plate, peroxidizing its surface. When the charging 
source was removed, the altered plates would send off a current, 
which was in a direction opposite to the one which had charged 
them, and this would keep up until the plates had assumed their 
original condition. 

Planté’s choice of materials was most wise, and all practical 
storage batteries of to-day are but modifications of his style. 

In order that his battery might give a strong current, and one 
that would last a long time, it was found necessary that his two 
lead plates should be as near to each other, and that they should 
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be as large as possible. He accomplished both of these ends with 
economy of space by winding large plates into a spiral form, they 
being separated from each other by strips of rubber. 

In charging this battery, care must be exercised that the cur- 
rent be not too strong; otherwise the gases would 
be sent off too rapidly for the lead to take them up, 
and they would then rise to the top of the liquid and 
escape into the air. The electrical energy which 
separated them would thus be lost. It accordingly 
takes a long time to charge a new Planté battery to 
its full capacity. After being subjected to the cur- 
rent for a day or two, if the plates be removed and 
examined, it will be found that the one which re- 
ceived the oxygen has changed its physical char- 
acter: instead of having a smooth surface, it pre- 
sents a spongy appearance, having little holes and 
cavities in it, and thus exposes a larger superficial 
— . . Puanré’s Accu- 

If the battery be now discharged, and be again yur aron. 
subjected to the charging current, it will be found 
that a much stronger current may be used than at first, without 
any gas escaping. This is owing to the much larger surface ex- 
posed and to the spongy character of it. 

This original charging of a new battery, to change the charac- 
ter of the lead surfaces, has been termed formation, and, inasmuch 
as only one plate is altered by 
a charge in one direction, a 
complete formation consists 
in a charging in two direc- 
tions. 

As the process of electrical 
formation is necessarily an 
expensive one, it was thought 
that the same end could be at- 
tained by mechanical means, 
Planté himself suspended the 
lead plates, for a few days, in strong nitric acid. The-acid does 
not attack the lead, but seems to dissolve out small impurities, 
which are distributed throughout the metal, leaving it in a much 
more porous condition than after electrical formation. 

Others cut the plates into fine fringes, thus exposing a large 
surface with a small weight of lead. 

D’Arsonval, instead of using plates, employed lead shot, think- 
ing to get the largest surface for the given weight. The particles 
could be effective, however, only under the condition that they 
were in good contact with the wires leading to the battery. After 
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becoming oxidized, a large proportion of the shot did not satisfy 
this condition, and the method was abandoned. 

Lead wire was then substituted for the shot, and was found 
very efficient. Lead wire, however, is very expensive; and, to 
obviate this, Simmen invented a very ingenious and economical 
process of manufacturing it. This consists in 
pouring molten lead into heated iron boxes, 
the bottoms of which are perforated with 
suitable-sized holes. The metal flows through 
these holes, and is suddenly cooled by drop- 
ping into cold water. The wire thus manufac- 
tured does not possess the same regular char- 
acter as drawn wire, but is perfectly suited to 
the purpose for which it was intended. The 
_ wire, after removal from the water, is com- 
= pressed into sheets, which, under the micro- 
scope, resemble, in texture, coarse felt. Sim- 
men placed pieces of this felt in frames of 
cast lead, which acted as supports and im- 
proved the electrical contact. 

Reynier sought to increase the exposed surface by taking thin 
lead foil and forming it into accordion-plaits. The compressed 
plaits were then attached to supporting frames. 

When Reynier’s battery was charged, an unexpected phenom- 
enon presented itself. The lead, in taking 
up the oxygen, had increased its weight. At 
the same time it had been transformed into 
peroxide of lead, which is less dense than 
pure lead—i. e., a pound of it would occupy 
more space than a pound of the metal. The 
plaits, therefore, required more room, and in 
expanding they buckled the frames holding 
them. To obviate this, Reynier then cut a 
tongitudinal opening in the plaits after they 
had been placed in the frame, and when the 
battery was charged this opening was closed 
by the expansion. 

In all the styles of lead batteries men- ° 
tioned, the oxide of lead on one plate and 
the spongy metallic lead on the other were formed from the 
lead of the electrodes themselves. Camille Faure, however, 
lessened the loss of time in formation by using lead plates as 
a support, and covering them with a paste made of some pow- 
dered oxide of lead mixed with sulphuric acid. This paste he 
kept in place by covering with sheets of felt. When the charging 
current was connected, the oxide on one plate was changed to a 
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higher oxide, and on the other plate transformed into metallic 
sponge. This idea of Faure was an excellent one, and is at the 
foundation of the construction of all the commercial lead accumu- 
lators. The percent- 
age of energy recov- 
ered by discharge 
was greatly increased. 
His method of keep- \igyaA 
ing the paste in place PORES rT \ 
by felts was, however, UT fh ! iti ti 
soon abandoned, be- 
cause fine lead needles 
soon filled up the in- 
terstices of the felt, 
and thus made a me- 
tallic connection be- 
tween the electrodes. 
Holes were then Reywnrer’s Prarts (un- Reynier’s Parts (charged). 
punched in the lead — 

plates and the paste pressed into them. A large number of the 
patents recently issued for accumulators refer to methods of 
making these holes and pressing in the paste, or to the shape of 
the holes themselves after they have been punched. The shapes 
vary from a slight depression on the surface to a hole compietely 
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through the plate, and even further, to a hollow plate, with small 
openings leading to the surface. A great deal depends upon this 
shape, for the paste changes its volume during the process of 
charging and discharging, the same as the metallic lead does, and 
it would tend to loosen itself from some shaped openings and fall 
to the bottom of the cell, while in others it would tend to tighten 
itself, and thus provide a better contact. 
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Although the electrical end is obtained by substituting paste 
for metallic lead, yet this does not prevent the charging current 
from attacking the lead frames which hold the paste. These in 
time are rendered porous, and after a while they break under 
their own weight. To avoid this, alloys and many secret compo- 
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sition metals have been substituted for the lead frames. Even 
then, the continual change in volume of the paste contained in 
them twists and warps them so that new plates have to be substi- 
tuted after a while. No good battery has yet been constructed 
which can be said to have a reasonably long life. 

From what has been said it will be seen that the electricity 
which is used for charging an accumulator is apparently used in 
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the production of oxygen and hydrogen gases. These are made 
to oxidize one plate and clean up the other. Now, an interesting 
question arises, whether it would not be more economical to em- 
ploy gases, which can be more cheaply produced through chemi- 
cal means. Difficulties, however, arise here, for the oxygen of 
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electrolysis is generated in the form of nascent oxygen, which is 
far more active than ordinary oxygen. A molecule of the ordi- 
nary gas contains two elementary atoms, which work upon each 
other; with the electrolytic generation, however, a single atom is 
sent off, and this is chemically very active. It is sometimes called 
ozone ; but chemists say that a molecule of ozone contains three 
atoms. Now, there is no known method of chemically manu- 
facturing ozone in large quantities, and ordinary oxygen does not 
produce the required effect. 

Again, Planté’s supposition, that the charging current pro- 
duced these two gases only, is incorrect. The sulphuric acid in 
the water, which he supposed only assisted in the conduction, 
really acts upon the lead in forming lead sulphate. This has its 
use in preventing the charged battery from running down when 
not in use, and from too rapidly expending itself when put to use. 

A more perfect system of storage batteries is much to be de- 
sired. Already electricity is a staple article, and has a market 
price of so many cents per ampére-hour. But its sale is of neces- 
sity confined to limited areas. As soon as these can be extended, 
by means of storage, an improvement in our commercial welfare 
will become apparent, and the fear arising from the predicted loss 
of our coal-supplies, will not trouble the minds of our immediate 
posterity. 


—- ~+—-oe —— 


ELEMENTARY BOTANY IN GENERAL EDUCATION.* 
By Pror. MARSHALL WARD. 


rw I understand it, we may regard the study of botany as 
approachable from three points of view. We may speak 
of three ends to be attained: those of (1) elementary botany as a 
school-subject of general education; (2) advanced botany, as a 
subject of university or academic training, with a view to teach- 
ing and research ; (3) special botany, for various purposes in after- 
life—e. g., those of foresters, planters, agriculturists, horticultur- 
ists, brewers, medical men, timber merchants, etc. 

This is, of course,a merely aribitrary division for the argu- 
ment, and not a philosophical classification of the subject-matter 
of the science of botany. 

The next point is the scope of the teaching in each case. I 
should advocate that all children pass through the preliminary 
training embraced under No.1. Not only so, but I would urge 
the usefulness and importance of elementary botany in schools 
quite apart from its possible pursuit afterward. 





* From a discussion at the Leeds Mecting of the British Associstion for the Advance- 
ment of Science, reported at length in Nature for October 23, 1890. 
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It seems to me that the time is gone by when we need discuss 
the direct applicability of teaching in elementary schools; if 
school training is read to mean education in the true sense of 
the word, then there is no necessity for asking that a boy and 
girl should learn at school only those subjects of which they will 
make direct application as they grow older. Of course, this 
does not preclude our keeping in mind the relative utility of the 
various subjects to be taught, but it does—and emphatically— 
preclude our falling into the error of imagining that a school- 
subject is of educational value only in proportion to its direct 
and foreseen utility in the application afterward. In other words, 
education and teaching may be, and often are, very different 
things. 

Now, as I understand it, the nineteenth century has discovered 
—possibly rediscovered—the truth that you may impart a won- 
drous amount of information to a boy or girl without awakening 
those powers of observing and comparing that lie dormant in the 
minds of most heaithy human beings, and especially when young; 
and that many a brilliant boy grows up without being able to 
draw correct inferences from the phenomena around him, and 
therefore less able than he should be to hold his own in the world 
he awakes in. 

The peculiarity of the study of elementary botany, properly 
understood and pursued, lies especially in the interest it arouses 
in the child’s mind, and the ease with which it may be taught, 
and I would insist and reinsist on the fact that it stimulates 
and cultivates just those powers of accurate observation and com- 
parison, and careful consciertious recording of the results, which 
are so needed by us all; and which, be it understood, moreover, 
come so naturally to children who are not too much under the 
baneful influence of the mere instruction—the mere information 
—system. 

What I wish to emphasize is that the educational value of this 
subject is no more tu be measured merely by the number and 
kind of facts which the child remembers, than is the educational 
value of history to be measured by the dates learned, and the lists 
of kings and battles committed to memory. History, reading 
and writing, arithmetic, and other subjects, have an educational 
value, if properly taught, quite apart from their value as mere 
accomplishments, which may be granted; but children are nat- 
urally observers, and why this side of their hungry little natures 
should be starved at the expense of their usefulness in after-life 
has always been a mystery to me. 

To those who allow this, and I am happy to see that their 
numbers are now many, it should hardly be necessary to point out 
that the elements of botany afford the cheapest, cleanest, and most 
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easily attained means of cultivating in children the powers of 
observing and comparing direct from Nature, and of leading them 
to generalize accurately. 

Of course, no advocacy is needed for good preliminary educa- 
tion in elementary botany in the case of those who are about to 
continue the pursuit of the subject as an academic study, or for 
a special purpose, as noted under the headings (2) and (3).; but 
a few words may be devoted to pointing out the shocking waste 
of time and energy on the part of all concerned in the prevailing 
cases where students come up to, a university, or other institu- 
tion for higher education, insufficiently prepared for progressive 
study. 

It is still true that boys and young men leave school without 
so much as a notion of -the real meaning and aims of science ; 
this applies no less to subjects like physics and chemistry, which 
are professedly much taught in schools now, than to subjects 
like natural history and botany, which, though avowedly in the 
curriculum of some good schools, are usually entirely ignored. 

There is considerable discussion about the details, but many 
practical teachers regard such subjects as unfitted for school, be- 
cause the boys and girls soon cease to be interested, and get lost 
in the masses of facts and hard names that beset their path; this, 
to my mind, simply shows where the whole system is wrong, and 
wrong because the tyrant empiricism still rules the prevailing 
methods of teaching in schools. 

I shall go so far as to say that the only remedy for this state 
of things is for the teachers to lose that blind worship of facts, as 
facts, which dominates our school system. I am aware that this 
lays me open to very serious misconstructions, but I hope to make 
that all right in the sequel. 

I would say to the teachers, therefore, Do not fall into the mis- 
take of measuring a boy’s progress by the amount of dogmatic 
information which he imbibes, and splutters forth upon his ex- 
amination papers, but look to the quality of his understanding of 
the relations between relatively few and well-chosen facts; and 
again, pay less attention to the number of facts which a boy 
observes and of names he remembers, and more to the way in 
which he directly makes his observations, and intelligently de- 
scribes them, even if untechnically. : 

This is, I firmly believe, the only cure for the malady under 
consideration—i. e., it is the prevention of it, 

Children in schools are taught most subjects from printed 
books, and it is not my province to criticise the necessity of this 
as regards those subjects; but let a competent teacher try the 
experiment of making the children read directly from Nature, 
and he will soon see that the new exercises have a powerful 
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effect. They will stumble, and they will even make stupid mis- 
takes and mispronunciations; but do they not do so when they 
are reading—i. e., observing and comparing and interpreting— 
printed words in a book? Of course they do, and therefore the 
teacher must not be discouraged by their stumbling and mis- 
apprehending when first they have to look at and compare differ- 
ent leaves and flowers, and give forth the articulate sounds which 
correspond to the impressions created on their minds. 

Every weary teacher knows what a blessing is variety in the 
studies of the class, and it passes my comprehension why advan- 
tage is not taken of the splendid opportunity offered by the study 
of elementary observational botany. 

We now come to the important subject of method. How 
should botany be taught ? 

Elementary botany in schools should be confined to lessons in 
observation and comparison of plants, and the greatest possible 
care should be taken that books are not allowed to replace the 
natural objects themselves. Indeed, I would go so far as to ad- 
vise that books be used only as an aid to the teacher, were it not 
that a judiciously written text-book might be employed later on by 
even young children as a sort of reading-book. 

The chief aids should be the parts of living plants themselves, 
however, and, in spite of the outcry that may be expected from 
pedantic town teachers, I must insist that every school might be 
easily provided all the year round with materials for study. I 
even venture to think that these materials might be collected by 
the children themselves ; at any rate, there should be no difficulty 
about this in the country. 

I will illustrate these remarks by a few examples. The teach- 
ing of elementary botany to children should commence with the 
observation of external form, and might well be initiated by a 
comparative study of the shapes of leaves, the peculiarities of 
insertion, their appendages, and so on. 

The point never to be lost sight of is that if you teach a child 
to discriminate, with the plants in hand and from observation 
only, between such objects as the simple, heart-shaped, opposite, 
ex-stipulate stalked leaves of a lilac, and the compound, pinnate, 
alternate, stipulate leaves of. a rose, you lay the foundations of a 
power for obtaining knowledge which is in no way to be measured 
merely by the amount or kind of information imparted. It does 
not matter whether the child learns the trivial facts mentioned 
above, or not, but it is of the highest importance that the child 
be taught how to obtain knowledge by such direct observation 
and comparison ; and the beauty of it all is that, as is well known, 
the child will retain most of such information as mere matter of 
course, 
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For the main purpose in hand, therefore, it may be contended 
that any objects would do. 

This is no doubt true in one sense, but it should not be for- 
gotten that (1) the mental exercise on the part of the child is 
best exerted on natural objects, to say nothing of the admitted 
advantages of familiarizing him with Nature; and (2) the parts 
of plants are so varied, so beautiful, and so common, that he need 
never lack materials for his simple and pleasant work. More- 
over, the parts of plants are clean, light, and easily handled— 
practical advantages which recommend themselves. 

I feel convinced that, if the teachers were not opposed to it, 
the subject would ere now have been more widely taught; and 
I shall therefore say a few words in anticipation of difficulties. 
It has been suggested that materials would be scarce in winter. 
Not at all. Let the children be familiarized with the observa- 
tion and comparison of the peculiarities of a sprig of holly as 
contrasted with one of ivy; or let them be shown how different 
are the buds and leafless shoots of the beech from those of the 
oak or the horse-chestnut. Show them how to observe the bud- 
scales, how to infer the leaf-arrangement from the scars, how to 
notice the color, roughness, markings, etc., of the periderm. Or 
give them introductory notions as to the nature of a hyacinth 
bulb as contrasted with the potato tuber, confining their atten- 
tion to points which they can make out by observation. Every 
nut or orange or apple that the child eats might be made inter- 
esting if teachers would dare step over the traces of conven- 
tion, and introduce such ostensibly dangerous articles into class- 
work—and why not? The doctrine of rewards and punish- 
ments is applied more crudely than this in most children’s 
schools! 

Be this as it may, there is no lack of material, at any season, 
for children to observe and compare, plant in hand, the peculiari- 
ties of shape, color, insertion, markings, etc., of the leaves, stems, 
roots, and other parts. The difficulties are supposed to increase 
when the flower is reached ; this is not necessarily the case in the 
hands of a sympathetic teacher, unless the choice of flowers is 
very unfortunate and limited. 

There is one danger to be avoided here, however. Young 
children should not be troubled with the difficulties of theoretical 
morphology ; they should be made familiar with the more obvious 
roots, stems, leaves, tendrils, thorns, flowers, bulbs, tubers, etc., 
as such, and comparatively, and not forced to concern themselves 
with such ideas as that the flower is a modified shoot, the bulb a 
bud, the tendril a leaf or branch, etc., until they have learned 
simply to observe and compare accurately. Later on, of course, 
the step must be taken of rousing their minds to the necessity of 
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drawing further conclusions from their comparative observations 
in addition to recording and classifying them; but, if the teacher 
is really capable of teaching, it will be found that the children 
begin to suggest these conclusions themselves, and, this stage 
once reached, the success of the method is insured. 

Glimpses of the meanings of adaptations of structure to func- 
tion soon follow, but they should be obvious and simple at first, 
and the mistake should not be made of entangling a child in a 
discussion as to more remote meanings. It should never be 
forgotten, in fact, that the first steps consist in learning to ob- 
serve accurately and to record faithfully, comparative exercise 
being used in addition, both as a check and as a stimulus to the 
judgment. 


— +e 


THE INTELLIGENCE OF CATS. 
By W. H. LARRABEE. 


UESTIONS concerning the quality or faculty in animals 
comparable with human reason and the extent to which it 
is developed in them are much discussed. Mr. Romanes dis- 
criminates between those ideas of quality that spring from mere 
sensuous impressions and those elaborated notions that arise 
from the more‘complex associations supplied by mental reflec- 
tion, and assumes that brutes have a power of thought of the 
former or inferior order. The Rev. George Henslow admits that 
they reason as we do, but always in connection with concrete 
phenomena, whether immediately apprehended by the senses or 
present to consciousness through memory; but that they have 
no power of conveying truly abstract ideas. Prof. Exner regards 
them as capable of certain determined combinations in view of 
specific ends which are variable within very narrow limits. Some 
of the recorded instances of the exercise of thought by animals 
suggest that the sphere of their action in this line is often ca- 
pable of considerable enlargement. 

In a former article were considered some of the friendships 
which cats appear to form with human beings, particularly with 
the members of the families in which they live. The discussion 
might be continued indefinitely, and illustrated by incidents 
without number. Of equal interest are the associations which 
they are capable of forming with other animals. 

We have only an imperfect knowledge concerning the rela- 
tions of different animals toward one another. We can conceive 
the relative feelings of an animal that pursues and one that is 
pursued, and can comprehend that there should be jealousies and 
disputes between rivals for the same prey. We perceive animals 
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of social habits mingling across the lines of species without much 
difficulty, and also, perhaps, without much real intimacy. But 
there are a large class of other animals that are naturally neutral 
as toward one another, concerning whose mutual attitudes an 
ample field for inquiry is open. Cats belong to a family of soli 
taries. In a state of nature they form only passing relations, and 
have more quarrels than friendships with members of their own 
species. We should hardly expect them to be particularly soci- 
able, or even friendly, across the line. Yet they can be made to 
form companionships when brought into association with other 
animals under the same roof, and some that seem very strange 
to the superficial view. The term “cat-and-dog life” is frequently 
used to describe a condition of discord; but cats and dogs often 
dwell very harmoniously together. Lindsay regards the phrase 
as implying an insult to both animals. Both he and Wood assert 
that the two can be trained to be very good friends, and that 
when this occurs “ the cat usually behaves in a tyrannous manner 
toward her canine friend,” and treats him most unceremoniously. 
“She will sit on his back and make him carry her about the 
room; she will take liberties with his tail, or bite his ears, and if 
he resents this treatment she deals him a pat on the nose,” * and 
raises her back at him or retires till his good humor returns to 
him. The description will be recognized in thousands of families 
as acurate. Wood supplements his observation with a story of a 
cat and dog who had become great friends, when the dog was 
taken away. He afterward returned, with his mistress, on a visit. 
“Pussy was in the room when the dog entered, and flew forward 
to greet him; she then ran out of the room, and shortly returned, 
bearing in her mouth her own dinner. This she laid before her 
old friend, and actually stood beside him while he ate the food 
with which she so hospitably entertained him.”+ The natural 
attitude of the dog and cat may be regarded as one of rivalry for 
the same food and attention, and therefore of jealousy. The dog, 
being usually the larger and stronger animal, is likely to look 
upon the cat as his victim. This excites distrust and hostility in 
her, and the foundation of a feud is laid, which can be repressed or 
cultivated. An unnamed cat in Belfast, Maine,t became attached 
to a pig, and was its constant companion—sleeping with it at 
night and following it about by day. When Piggy was slaugh- 
tered, Pussy’s grief was “pitiful to see. She watched by the life- 
less body all night, and was found there in the morning; and 
could never be persuaded to eat a mouthful of its pork.” Tabby, 
of Belfast, who had a kitten, became interested in a pig which 





* Wood. + This story was told to Mr..Wood by the owner of the cat. 
¢ The cat stories from Maine are cited from the Belfast Republican Journal. 
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had been brought half frozen to the house to be taken care of. 
She was found in his box trying “to quiet him and get him to 
accept her as his mother. Her kitten would cry, and she would 
leave the pig for a few minutes and go and quiet that, and then 
she would go back to the pig and try her best to make him com- 
fortable.” At last she took her kitten into the box with the pig. 
Rosy, an excellent ratter on a Belfast schooner, made friends at 
once with a pet rat that was brought on board, slept and played 
with it for two weeks, and allowed it to take many liberties with 
herself. Don Pierrot de Navarre and Seraphita, cats of Théophile 
Gautier, lived on the most friendly terms with their master’s 
troop of white rats. Don Pierrot was especially fond of the rats, 
and would sit by their cage and watch them for hours together. 
If the door of the room where they were kept happened to be shut, 
he would insist, by scratching and mewing, on its being opened 
to him. Tabby, of Hyde Park, near Boston, having lost her kit- 
tens, took a brood of motherless chickens under her care. Know- 
ing of them, she begged to be admitted to them. The experiment 
was tried. She looked at them a moment, then sprang into the 
box and, purring, nestled down among them. This was the be- 
ginning of a constant service of six months, during which Tabby 
would play with the chickens; would try to carry them by the 
neck as she would her own kittens; and persisted in licking their 
feathers the wrong way. 

Mr. J. M. Coffinberry, of Cleveland, Ohio, writes to us that 
when, some forty-three years ago, he took possession of a certain 
house in Findlay, Ohio, the attention of the family “ was called to 
a brood of young chicks by a cat who seemed to devote her time 
and attention to them. The ground being covered with two or 
three inches of snow, my wife fed them regularly, so that we saw 
much of them. The cat frequently purred to them, and they 
came at her call and followed her as closely as young chickens 
follow the mother hen. They lodged together in a wood-shed ad- 
jacent to the house for about three months, but in the early spring 
the chickens, being well fledged, abandoned their winter quarters 
and flew into the higher branches of a fruit tree to roost. The 
cat purred and mewed, and seemed much disgusted at their change 
of lodgings, but soon accepted the situation and climbed to the 
tree-top and roosted with the chickens.” This continued during 
the few months that the family occupied this house. Mr. Coffin- 
berry asks some questions as to what was in the cat’s mind or 
heart that prompted her to this parental act. It is easily ex- 
plained if the qualities which he and many authors claim for cats 
are conceded to them. A correspondent, M—— C——, of Na- 
ture, tells of a cat and dog who, having been brought into the 
family at about the same time, grew up friends and fast com- 
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panions. They ate out of the same dish and slept on the same 
mat. The dog took the cat under his protection, and was particu- 
larly assiduous in defending his ward from a vicious black cat 
that troubled it. A correspondent of the London Spectator wrote 
concerning tomcat Blackie’s interest in a dog who had been 
blinded by a carter’s whip and had been nursed by his master. 
Observing that “ Laddie” (the dog) had difficulty in finding his 
way to the door, and sometimes struck his head against the posts, 
she became accustomed to go for him when he was called and 
guide him in, 

Wood gives, in his Natural History, an account of two cats 
called the “Mincing Lane Cats,” who lived in a wine-cellar, and, 
one being old and the other young, appear to have agreed upon 
an interchange of services, “Senior” taught “Junior” to avoid 
men’s feet and wine-casks in motion, and pointed out the best 
hunting-grounds, while “ Junior” employed his youthful activity 
in catching mice for his patron. In consideration also of the mice, 
Senior gave up to Junior a part of his share of the daily rations 
of cat’s meat. It is represented that the curious compact was 
actually and seriously carried out. This had the air of a commer- 
cial transaction, but another story told by Mr. Wood exhibits 
pure benevolence. A cat in a Norman chateau had every day 
more food than she could consume, and the waste of the surplus 
“seemed to weigh on her mind.” So one day she brought a less 
well-fed cat from a roadside cottage, and, having satisfied herself, 
gave it what was left. Her master, observing this, gave her larger 
platefuls, when she brought in another cat from a greater dis- 
tance. The master then determined to test how far the cat’s 
hospitality would extend, and kept adding to the platefuls from 
time to time, as new cats were brought in, till Puss’s dinner-party 
included nearly twenty guests. “Yet, however ravenous were 
these daily visitors, none of them touched a mouthful till their 
hostess had finished her own dinner.” * An Angora cat belonging 
to M. Jumelin + would often bring a poor, half-starved cat home 
with him, and then would see that it was fed. On the last occa- 
sion of his doing this, “Master Cat seemed nervous and excited, 
and behaved as though he thought the case was urgent. He be- 
came more quiet, however, as soon as the dish was set down for 
the strange cat, and contentedly observed what was going on 
while the visitor was taking his meal. As soon as the dish was 
emptied he showed his guest to the door, bade him good-by with 
a friendly but lively stroke of his paw, and accompanied him 
down the stairs, addressing him a succession of friendly mews.” 





* Mr. Wood's informant had this story from the owner of the chAteau, 
+ Revue Scientifique. 
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Cats appear taciturn in ordinary life, but every one knows that 
they can upon occasion, and that often, speak forcibly enough. 
They also have a language for their friends, varied and expressive 
enough to convey their wants definitely, and make intercourse 
with them pleasant and lively. Those who know them best may 
readily say, with John Owen, in*the London Academy: 

“ Thou art not dumb, my Muff; 
In those sweet, pleading eyes and earnest look 
Language there is enough 
To fill with living type a goodly book.” 


Montaigne observed, some three hundred years ago, that our 
beasts have some mean intelligence of their senses, well-nigh in 
the same measure as we. “ They flatter us, menace us, and need 
us; and we them. It is abundantly evident to us that there is 
among them a full and entire communication, and that they 
understand each other.” Dupont de Nemours, who undertook to 
penetrate the mysteries of animal language, recognized that ani- 
mals had few wants, but these were strong, and few passions, but 
imperious, for which they had very marked but limited expres- 
sions. He thought the cat was more intelligent than the dog, be- 
cause, being able to climb trees, she had sources of ideas and ex- 
periences denied to him; and, having all the vowels of a dog, 
with six consonants in addition, she had more words. The Abbé 
Galiani pretended to have made some curious discoveries respect- 
ing the language of cats, among which were those that they have 
more than twenty different inflections, and that “it is really a 
tongue, for they always employ the same sound to express the 
same thing.” Champfleury professes to have counted sixty-three 
varieties of mewings, the notation of which, however, he observes, 
is difficult. The sign and gesture language of the cat is even 
more copious and expressive than its audible language. As Mr. 
Owen has it: 

“What tones unheard, and forms of silent speech, 
Are given that such as thee 
The eloquence of dumbness man might teach!” 


Lindsay enumerates, as among the elements of the non-vocal 
language of cats, capers or antics, gambols, frolic, and frisking in 
the kitten; prostration, crouching, groveling, crawling, cring- 
ing, and fawning; hiding, flight, sneaking, skulking, slinking, 
shirking, or shrinking; rubbing against the bodies of other animals 
or against hard substances ; licking; touching or tapping with the 
paws; scratching; head-shaking, tossing, or rubbing; and tail- 
movements, of which there are many. Dr. Turton says that “the 
cat has a more voluminous and expressive vocabulary than any 
other brute: the short twitter of complacency and affection, the 





























THE INTELLIGENCE OF CATS, 373 


purr of tranquillity and pleasure, the mew of distress, the growl 
of anger, and the horrible wailing of pain.” Besides these, the 
expressions of the countenance, as Mr. Owen teaches in his poem, 
are as lively and varied in the cat as in any other animal. The 
well-bred cat can put these diversified means of expression to uses 
commensurate with nearly all her wants; and the sagacious and 
sympathetic master can with no very great difficulty learn to 
translate them as accurately as he responds to the wishes of his 
child. 

Romanes gives several instances illustrating the applications 
of this sign-language. <A cat, observing that a terrier received 
food in answer to a certain gesture, imitated his begging. An- 
other would make a peculiar noise when it wanted a door opened, 
and, if its wish was not attended to, would pull at one’s dress with 
its claws; then, having secured notice, would walk to the door 
and stop with a vocal request. Another cat, having found its 
friend the parrot mired in the dough, ran up-stairs to inform the 
cook of the catastrophe, “mewing and making what signs she 
could for her to go down,” till at last “she jumped up, seized her 
apron, and tried to drag her down,” and finally succeeded in get- 
ting her to rescue the bird. Other cats are mentioned which 
would jump on chairs and look at bells, put their paws upon 
them, or even ring them, when they wanted anything done for 
which the ringing of a bell was a signal. 

The extent of the cat’s understanding of human language must 
depend considerably on the treatment and training it receives. 
An animal that is treated unkindly or is neglected can not be 
expected to learn much beyond the knowledge which its natu- 
ral instinct confers upon it. Another animal, not necessarily 
brighter, but having better opportunities and more encourage- 
ment, may readily acquire knowledge of all the things that it 
is important one of its kind should know. Cats having appre- 
ciative masters and playmates will gain a really remarkable 
degree of knowledge of the tones, gestures, words, thoughts, and 
intentions of their human friends. Many of the well-authenti- 
cated stories on this point reveal faculties of perception that must 
seem astonishing even to persons well informed respecting the 
mental powers of animals. Careful observation of his own puss 
can hardly fail to convince any one that they understand more of 
ordinary conversation, as well as of what is said to them directly, 
than we are apt, at first thought, to suspect. Lindsay has shown 
that, in common with other tamed and domestic animals, they 
understand one or more of the modes in which man expresses his 
ideas, wishes, or commands, as well as those ideas, wishes, and 
commands themselves, however expressed, particularly the calls 
to receive food, and their own names, They also, in common 
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with a smaller number of animals, appear to know the names of 
the different members of the family, and of articles of domestic 
use. An instance is cited from Clark Rossiter of a cat that knew 
the name of each member of the household, and, his seat at the 
table. If asked about an absent one, she would look at the vacant 
seat, then at the speaker, and, if told to fetch him, would run up- 
stairs to his room, take the handle of the door between her paws, 
mew at the key-hole, and wait to be let in. 

The mistress of Topsey, of Belfast, an invalid, expressed a 
desire to have a partridge or a chicken for a broth. Some one 
spoke of having seen a flock of young birds in the morning, and 
immediately afterward Topsey sprang into the window with.a 
partridge and laid it at her mistress’s feet. The mistress com- 
mended the cat, and added, “If you will go and get another, you 
and I will have a nice dinner to-morrow.” She went out, and 
shortly brought in another bird, which she also laid at her mis- 
tress’s feet. Although very fond of birds, she declined to eat these 
herself. She was told not to catch any more birds, and brought 
no more to the house. 

Dollie, of North Monroe, Maine, had one of her legs torn off 
by a railroad train. Her mistress, believing her case a hopeless 
one, begged two boys, in her presence, to take her away and kill 
her. “Instantly,” says the teller of the story, “the look of patient 
trust with which she was regarding her mistress as she pitied and 
petted her, changed to one of terror as she got up and rushed out 
of the house.” She was found, and fed, but would not return to 
the house till her wound was healed. Daisy, of Belfast, persisted 
in laying her kitten in her mistress’s bed till the lady, looking her 
in the eye, told herif she did so again the kitten should be 
drowned, when she ceased offending. June,of Stockton, Maine, be- 
haved in such a way as to lead the family to suppose that her kit- 
tens, which she had hidden under the floor of a back room, had 
died. The matter was talked about in the presence of the cat, 
who seemed to be sleeping on a lounge, and the relator of the 
story remarked that she “would give ten dollars in a moment if 
the kittens were out from under the floor.” June rose at once 
and went tothe door. It was opened for her, and she went up 
the stairs. After going up and down several times, she rattled at 
the door-knob; when the door was opened she looked into the 
lady’s face and mewed. Three of her dead kittens were lying on 
the floor. The lady said: “Well done, June; goand get the other 
one.” She went and brought it, then looked into the lady’s face 
and mewed again. Spot, of Camden, Maine, answered when she 
was asked if she wanted anything to eat ; and if her answer was 
negative, she would not eat, even if she was fed. Coonie, of Bel- 
fast, when directed in the morning to “go call the children,” 
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would go up the stairs, into every room, jump upon the bed and 
wake up each one; and, if it was early, would stay in the rooms a 
little while, but, if it was late, would hurry down-stairs. A cat at 
Poor’s Mills, Maine, would hold up her right or left paw, or both, 
correctly, as she was directed, previous to receiving her food. 
Théophile Gautier’s Eponine, a “delicate, lady-like cat,’ was 
allowed to sit at the table at dinner. Although she preferred 
fish, she would eat her soup first, when reminded, in polite lan- 
guage, that a person who had no appetite for soup ought to have 
none for fish. 

Some of these acts may be only coincidences; but observation 
for ten years of my own cat, concerning whom it has often been 
remarked that she seemed to understand what we were talking 
about and was listening to it, has satisfied me that more of them 
were done with knqwledge. The story of the adventure of Théo- 
phile Gautier’s Madame Théophile with the parrot, on first being 
introduced to it, indicates a comprehension of the significance of 
language, and has its humorous side also, The cat, looking upon 
the bird as a “ green chicken,” stealthily approached it as with the 
intention of seizing it. The watchful bird, at the critical mo- 
ment, asked her, in good French: “ Have you breakfasted, Jockey ; 
and on what—on the king’s roast ?” and broke out into song. The 
astonished cat retreated hastily, and hid for the rest of the day, 
but renewed her attack on the morrow, to be rebuffed in the same 
manner. From that time she treated the parrot with the respect 
due to a being having the power of speech. 

Montaigne says: “ When I play with my cat, how do I know 
whether she does not make a pastime of me, just as I do of her ? 
We entertain ourselves with mutual antics; and if I have my 
own times of beginning or refusing, she, too, has hers.” The 
sportiveness of kittens is exuberant, and makes them the most 
delightful of pets. Lindsay’s remark is superfluous, except that 
it has to be made for the formal completeness of his treatise, that 
dogs and cats take part in the fun and frolic—sometimes rough or 
boisterous enough—of their child playfellows. They give every 
evidence, in fact, that such fun and frolic are the most enjoyed 
features of that period of their lives. As the animal matures it 
becomes more sedate, and even assumes a meditative air, but the 
taste for sport does not die out till infirmity begins to wear upon 
it. A cat mentioned in the Animal World would allow itself to 
be rolled up or swung about in a table-cloth, and seemed to enjoy 
the fun; and Wood’s dignified Pusset would let his friends do 
anything they pleased with him—lift him up by any part of the 
body, toss him in the air from one to another, use him as a foot- 
stool, boa, or pillow, make him jump over their hands or leap on , 
their shoulders, or walk along their extended arms, with perfect 
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complacency. At the same time he was keenly sensitive to ridi- 
cule, and, if laughed at, would walk off with every manifestation 
of offended dignity. 

Lindsay names the cat as one of the animals that perpetrate 
. practical jokes on each other or on man; that enter thoroughly 
into the spirit of the joke or fun, and enjoy and exult in its suc- 
cess; and cites in illustration of his principle an instance of a cat 
teasing a frog, seemingly to hearit cry. Tad, of Burnham, Maine, 
seems to have had the humorous sense in a more refined degree. 
He would sit in the yard, and, calling the neighboring cats to- 
gether, would manoeuvre as though giving them orders, till he 
got them to fighting; then would withdraw to one side, or to his 
seat upon the window-sill, and look on in evident amusement, 
swinging his large, bushy tail forcibly against the window-pane ; 
but, when called into the house by his mistress, he always obeyed. 

Knowledge of the ways in which certain common things are 
done and the capacity to apply it are so frequently shown by do- 
mestic cats that it is almost superfluous to mention particular 
instances of its exhibition. Most cats know how doors are opened, 
and can open them for themselves if the method of handling the 
latch comes within the compass of their powers of manipulation. 
Romanes asserts that,in the understanding of mechanical ap- 
pliances of this character, they reach a higher level of intelli- 
gence than any other animals, except monkeys, and perhaps ele- 
phants. He thinks that the skill of these animals may be due to 
their having, in their flexible limbs and trunks, instruments adapt- 
ed to manipulation, which they learn to use. This may be so, but 
it should be remembered that horses can open doors and gates 
with their teeth and noses, and cows with their horns. The 
behavior of cats before a looking-glass, when, failing to find the 
image palpable in the face of the mirror, they look or feel around 
behind it, is familiar. Having once satisfied themselves that 
there is nothing there, they recognize the fact, and cease to take 
any further interest in the phenomenon. So they and other ani- 
mals know that they can go round a wall and reach a point on 
the other side of it; or can go round after the mouse which they 
have heard rustling behind the door. A noteworthy feat of door- 
opening is recorded by Mr. Romanes of his ¢oachman’s cat, which, 
having an old-fashioned thumb-latch to deal with, sprang at the 
half-hoop handle below the thumb-piece, hanging to it with one 
paw, depressed the thumb-piece with the other paw, and with her 
hind legs pushed at the door-posts till the door flew open. Mr. 
Romanes interprets this and another similar action which he 
records as involving a deliberate purpose, combined with a mental 
process which he treats as complex and very near akin to reason- 
ing, and as involving definite ideas respecting the mechanical prop- 
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erties of doors. Mr. A. Petrie’s cat would climb up by some list 
to the click-latch, push it up, and, hanging from the door, simi- 
larly push it away from the posts. The cat of Mr. W. H. Michael, 
of Queen Anne’s Gate, St. James’s Park, London, jumped four feet 
to the crank-latch of a casement window, caught hold of the 
crank with her fore feet, and pressed the window open with her 
hind feet. A cat belonging to Parker Bowman learned to open a 
window by turning a swivel and bearing upon the sash. 

Some equally curious incidents, showing powers of contrivance 
and a degree of understanding of the relation of antecedent and 
consequent, are connected with cats striking door-knockers and 
ringing bells, or, if unable to do so themselves, asking to have 
them done. Mr. Belshaw tells, in Nature, of his kitten jumping 
upon the door and hanging by one leg while it put the other fore 
paw through the knocker and rapped twice. A London cat is de- 
scribed in Nature which by standing on her hind legs would 
reach the knocker and rap once; if this was not answered, she 
gave what is called a ‘postman’s knock’; and if this was not re- 
sponded to, “tried a scientific rat-tat that would not disgrace a 
West End footman.” It is added that she held the knocker in 
her paws as we would hold it in our fingers, and did not simply 
tip it up. Mr. J. J. Cole’s cat, of Maryland, Sutton, Surrey, hav- 
ing observed that a servant went to one of the windows after 
hearing the flap of a letter-box attached to it moved by a post- 
man, learned to have herself let in when shut out by also rattling 
the flap. Some alarm was excited at Mr. Lonergan’s house in 
London by a mysterious knocking at a door which could not be 
reached from the outside except by climbing over a wall. At 
length, Mrs. Muffins, the cat, was detected as the author of the 
sounds, and it was found some time afterward that she had 
learned to produce them by pulling at the loose lower end of a 
strip of board running down at the side of the door, and allowing 
it to rebound. There is perhaps nothing very remarkable in an 
animal, having observed that the striking of the knocker or the 
pulling of the bell-knob was usually followed by the opening of 
the door, learning to imitate the act. But some cats have gone 
further than this, and have learned the connection between the 
wire and the bell, and to avail themselves of it in order to be 
let in. 

Other acts are related of cats that give us a much higher con- 
ception of their mental powers, and even go a little way toward 
lifting them into the order of beings capable of real abstract 
reasoning. Kitty, of Belfast, Maine, having given a mouse to her 
kittens to play with, watched the sport for a while as if to see 
that the mouse did not escape, but at last bit it so as to disable it, 
and then went away. Two kittens, neighbors of Kitty’s, disa- 
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greed over a squirrel which had been given them. Their mother 
cuffed them, then bit the squirrel in two, and gave half of it to 
each. Coonie, of Belfast, sitting on the window-sill by the side of 
the ladies of the family when the glass was much clouded, put up 
her paw and wiped off the mist. This act may be matched by 
animals breaking ice to get at the water, and horses scraping the 
snow from the ground to reach the grass beneath it, but it also 
shows capacity for adaptation to circumstances. The same Coonie 
usually had to suffer the loss of all but one of each litter of her 
kittens. She finally seems to have determined to choose the one 
that should be saved. She selected one, carried it away, and left 
the rest to their fate. A Scotch cat, of Greenock, where the 
family were in the habit of throwing out crumbs for the birds, 
hid in the shrubbery to catch one of the birds when they came 
up. One afternoon the crumbs were not eaten, and were covered 
with snow during the night. In the morning, Puss was observed 
picking the crumbs out of the snow and putting them on top, after 
which she retired to her hiding-place. This was noticed two or 
three times; and at last Puss’s success in catching the birds forced 
the family to cease feeding them. Dr. G. Frost, of London, found 
his cat in the habit of waiting in ambush for the throwing out of 
crumbs for the birds. The practice of feeding the birds was left 
off for a few days; and Dr. Frost avers that he and another mem- 
ber of the household saw the cat herself scattering crumbs on the 
grass, “with the obvious intention of enticing the birds.”* Mr. 
James Hutchings tells, in Nature,+ of a cat which, finding a young 
blackbird fallen from its nest to the ground, spent several hours 
in keeping a strange kitten away from the young bird, and at the 
same time herself teasing it, in order to entice the parent, which 
was hovering around, within her reach. The cat showed wonder- 
ful persistency through several defeats, and played a variety of 
tricks to deceive or attract the parent bird, till Mr. Hutchings 
forcibly put an end to the cruel sport. <A cat living in a hospital 
in Massachusetts is described in Nature, which discovered the 
blindness of one of the inmates, and regularly took advantage of 
the fact to steal a part of her meal from her. Mr. Lawson Tait 
relates that a mutual dislike arose between a visitor at his house 
and his family of unusually intelligent cats. Although the cats 
had always been scrupulously neat and clean, they regularly left 
@ noxious mess at the guest’s room door so long as he stayed at 
the house. Just as the slaughter of the whole tribe as nuisances 
had been determined upon, the visitor went away, and the objec- 
tionable deposit ceased. 

A story is told in the Hartford Times of a cat which became 





* Nature, vol. xix, p. 519. + Vol. xii, p. 830. 




















THE INTELLIGENCE OF CATS. 379 


very uneasy one summer midnight and ran from one bedroom- 
door to another with earnest mewing and crying. Having at- 
tracted the attention of one of the family, she led the way, watch- 
ing carefully to see that she was followed, down the stairs and 
through the kitchen and cellar to the outside cellar-door, which 
had been left open. A house between Belfast and Hollywood, 
Ireland,* taking fire one night, the cat ran up-stairs to the servant- 
maid’s room and pawed her face. The girl, only half aroused, 
turned to sleep again. After a few moments the cat returned and 
scratched the girl’s face till she woke in earnest, and now smell- 
ing the smoke, aroused the rest of the family. The cat already 
mentioned, that went and brought help to deliver the parrot from 
miring in the dough, evidently realized the nature of the danger 
the bird was in, and how it could be remedied. Mr. James R. 
Gilmore’s (Edmund Kirk’s) cat, finding one night, when she came 
home from her rambles, that the door leading to the veranda was 
open, took pains to give notice of it to the family. The same ani- 
mal, when the family were all in other parts of the house, ran up 
to her mistress and demanded to be followed. She led the lady 
directly to the kitchen, and there was a strange man who had 
intruded himself into the vacant room. Mr. Gilmore relates 
several other anecdotes of this cat, which show that she under- 
stood the value of human help in emergencies—particularly in cases 
where her kittens were in trouble—and upon whom to call. She 
also understood that whatever demands she might make upon her 
master in the daytime, his night’s rest must not be disturbed. 
At that time she always went to her mistress. 

A cat is told of in the Boston Post which was accustomed to 
go in the summer with the family to the country. On the occa- 
sion of one of the vacations she appeared anxious about her kit- 
ten, and at last put it in one of the trunks. 

A cat and a starling belonging to Mr. Dupré, of Kensington, 
England, were great friends and almost constant companions. 
One day the cat suddenly pounced upon the starling, but, instead 
of making an end of it, took it carefully up and set it upon a 
table; then rushed out of the room to chastise a strange cat which 
had stolen into the house. The forethought it exhibited in securing 
the safety of its friend before going into the fight seems to justify 
our attributing to it the highest degree of intelligence which any 
of the authors we have quoted are willing to accredit to animals. 

A cat of Mr. Brown, of Greenock, Scotland, having had some 
paraffin accidentally spilled upon it and set ablaze by a cinder 
from the fire, at once rushed out of the door and up the street for 
about a hundred yards; plunged headlong into the village water- 
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ing-trough; and then stepped out, shook herself, and trotted qui- 
etly home. She had been accustomed to seeing the fire put out 
with water every night. 

Mr. J. Harvey Gibbons’s cat, of University College, Liverpool, 
when indisposed at one time, wandered strangely about the house, 
with an evident inclination toward the coal-bunkers. They were 
left open for her, and she went to them at once, and searched 
among the coals till she found a piece covered with pyrites. She 
licked this vigorously, and afterward returned regularly to the 
bunkers for more of the medicine. Some powdered sulphur was 
given her, and was accepted as a substitute for the pyrites. Un- 
der this regimen she recovered her health. 

A most remarkable story illustrating this trait is told in the 
Revue Scientifique by Dr. Cosmovici, of Roumania, concerning 
his cat Cadi. We may remark that this gentleman appears to 
have been a keen observer of intelligence in all animals, The 
winter of 1880 was very cold, fuel was high, and our doctor had 
to be economical. He was accustomed, therefore, after his morn- 
ing fire had burned out, to work during the rest of the day 
wrapped in furs, while Cadi sat at his feet. On one of the cold 
days, Cadi would every once in a while go to the door and mew 
in a tone quite distinct from that of his usual requests. Dr. Cos- 
movici opened the door, and Cadi went half-way out, looking at 
him the while. He shut the door and Cadi came back and mewed. 
At last he gave himself up to the cat’s desire and followed her. 
She led him straight to the kitchen, and thence to the coal-box, 
and got upon it without ceasing to look at her master. He got 
coal. Cadi next showed him the way to the wood-box; thence led 
him back to his room, and, once within it, to the fireplace, where 
she lifted herself up and arched her back. The fire was made, 
while Cadi looked on, manifesting her approval of the operation 
by caresses. When it began to burn, she stretched herself before 
it, satisfied. 





PREDISPOSITION, IMMUNITY, AND DISEASE. 
By W. BERNHARDT. 


i be is a generally recognized fact that whole classes and fam- 
ilies of animals, as well as single individuals, frequently are 
liable to succumb to some influence apparently obnoxious to 
health, while others, although exposed to the same danger, prove 
exempt from such injury. This experience concerns the action of 
vegetable and animal poisons, as well as the attacks of the various 
diseases to which flesh is heir. Destitute of a satisfactory inter- 
pretation of these divergences, we have recourse to the expression 
“predisposition” for explaining the inability of offering resist- 
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ance to the foe—a word which does not actually explain the mat- 
ter, but furnishes a convenient term. Germs of disease are to be 
found everywhere, but only predisposition permits its develop- 
ment. Immunity, on the contrary, is the condition of the system 
which prevents an outbreak. The fundamental cause of this con- 
dition is as little known as the cause of predisposition; only in 
a few cases have we been successful in tracing it back to certain 
chemical and physiological processes occurring in the body. 

The action of carbon monoxide on different animals affords a 
suitable instance of what is called immunity, and illustrates the 
kind of circumstances on which it may sometimes depend. Car- 
bon monoxide is an air-like compound, which is contained to a 
large amount in the illuminating gas produced by the decompo- 
sition of steam by red-hot coals, and to the presence of which the 
poisonous qualities of this gas are chiefly due. A mixture of one 
part of carbon monoxide and ninety-nine parts of common air, 
when breathed, will in a short time kill any of the warm-blooded 
vertebrates. Cold-blooded vertebrates, such as frogs, can for a 
considerable length of time stand the exposure to such an atmos- 
phere; arthropoda or insects are not in the least affected by it— 
they possess immunity from it. Searching for the cause of these 
differences of effect, we find it to be the tendency of hemoglobin, 
the albuminous matter constituting the red corpuscles of the 
blood, to combine with carbon monoxide. In the process of res- 
piration in warm-blooded animals hemoglobin takes up oxygen, 
which thereafter, as a necessary agent in the exchange of matter, 
is delivered to the different organs of the body. Carbon mon- 
oxide prevents the absorption of oxygen, being absorbed in its 
place; but, unfit as it is to replace oxygen in its vital functions, 
it causes serious derangements, which end in suffocation. In 
cold-blooded vertebrates respiration is of more subordinate im- 
portance ; although, as well as in warm-blooded animals, it con- 
sists in absorption of oxygen by hemoglobin, the need for oxy- 
gen is much lower; a frog can live for a considerable time with- 
out the accession of air. Hence the effect of carbon monoxide is 
a much slowerone. The blood of insects contains no hemoglo- 
bin; carbon monoxide is not absorbed by it, and is not a poison 
to them, provided that a sufficient amount of oxygen is always 
present. Carbon monoxide, consequently, acts as a strong poison 
upon warm-blooded animals; its effect is weaker in cold-blooded 
vertebrates; and insects are proof against its effects, 

In a few instances only has the cause of immunity become as 
well disclosed as in the one mentioned. Neither differences of 
organization in animals nor in the constitution of the poisonous 
substance generally afford any clew for interpreting an exceptional 
want of effect. Unaccountable is the immunity of rabbits against 
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belladonna leaves (Atropa belladonna, deadly nightshade). You 
may feed them with belladonna for weeks without observing 
the least toxic symptoms. The meat of such animals, however, 
proves poisonous to any one who eats it, producing the same 
symptoms as the plant. Pigeons and various other herbivora are 
also to some degree safe from the effects of this poison, while in 
warm-blooded carnivora it causes paralysis and asphyxia. In 
frogs the effect is a different one, consisting of spasms. The meat 
of goats which had fed on hemlock has sometimes occasioned 
poisonous effects. Chickens are nearly hardy against nux vom- 
ica and the extremely dangerous alkaloid, strychnine, contained 
in it, while in the smallest amount it is a fatal poison to rodents. 
More remarkable yet in this respect is the immunity of Choloepus 
Hoffmanni, a kind of sloth, living on the island of Ceylon, which, 
when given ten grains of strychnine, was not much affected. 
Pigeons are possessed of high immunity from morphine, the chief 
alkaloid of opium, as well as from belladonna. Eight grains 
were required to kill a pigeon, not much less than the mortal dose 
for a man. Cats are extremely sensitive to foxglove (Digitalis 
purpurea), which on the contrary may be given to rabbits and 
various birds in pretty large doses. Many kinds of fish may be 
killed by just a trace of Cocculus indicus, although their meat is 
not made injurious by it. Laughing-gas, or nitrogen monoxide, 
a means used to relieve pain in light surgical operations, affects 
man more than any other creature; when breathed in a mixture 
of four parts of laughing-gas and one part of oxygen it produces 
a pleasant kind of intoxication together with diminished sensi- 
bility, though in animals no such effect has been observed. 

The immunity of certain animals against the bite of venomous 
serpents is remarkable. Numerous observations have been re- 
corded proving the polecat, hedgehog, and buzzard to be proof 
against the bite of the viper; it is mortal for most other animals 
of the same size and nearly related to them. 

Immunity, however, is not limited to the relations of animals 
to poisons of vegetable or animal origin, but is manifested as 
well in condifions and processes in the healthy animal organism 
and in its susceptibility to diseases. The resistance offered by 
the living stomach of an animal to the dissolving effect of the 
juice secreted by the stomach itself has to be explained by im- 
munity. A watery solution of pepsin—the digestive principle of 
the stomach—acidulated by muriatic acid, and thus, as to compo- 
sition, corresponding to the digesting juice of living animals, upon 
addition of pieces of the stomach of any mammal, dissolves them, 
forming a perfect solution. The stomach of the living healthy 
animal, on the contrary, does not undergo the least change by 
the secreted juice; it is proof against the digesting effect of its 
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own secretion, as well as to a certain degree against various sick- 
ening external influences, 

Prominent naturalists are at present occupied in inquiring for 
a reasonable way of interpreting the causes of sickness and the con- 
ditions of immunity from it, or the resistance offered by a sound 
organism. Sickness, as well as health, according to one of the 
prevailing theories, depends upon chemical causes, viz., on the 
presence and predominance of various complex substances gene- 
rated in the juices and tissues of the body by unknown processes, 
in which bacteria may sometimes play an important part. <Ac- 
cording to another theory, the living animal cells are engaged in 
a continual struggle against intruding micro-organisms. Animal 
cells are considered as individuals similar in character to the order 
of Amebe, which are unicellular organisms of the class of Pro- 
tozoa. Metschnikoff found that certain cells of the animal body 
are endowed with the faculty of swallowing and digesting in- 
truding bacteria of every kind, harmless ones as well as patho- 
genic ones, or such as produce disease. Not all elementary organs 
of the body are equally qualified for this purpose, the function 
being intrusted to certain cells of the tissues and blood, which 
Metschnikoff calls phagocytes. Health as well as disease de- 
pends upon which party is victorious in the struggle. Health is 
insured as long as the cells are capable of overpowering the in- 
truding bacteria; an animal in such a condition is secure against 
disease. Experiments performed by Metschnikoff have given evi- 
dence that the bacilli of splenic fever are easily devoured and 
digested by phagocytes. On the other hand, several observers of 
late have maintained that the liquid part of blood, the plasma, 
and even common albumen, possess the faculty of killing bacteria. 
This, however, appears improbable, and a final decision of the 
question has still to be expected in future. 

Susceptibility to diseases is as variable as sensitiveness to vege- 
table and animal poisons. Judging from the current opinion that 
putrefying animal matter is the principal bearer and transport- 
er of infectious germs, we are forced to ascribe a high degree of 
immunity to certain animals which, like swine, ducks, chickens, 
and rats, are accustomed to select their food from places where 
such matter is accumulated. Predisposition for splenic fever is 
stronger among herbivora than among carnivora; birds of prey 
seem to be quite free from it. Experiments on sheep, performed 
by Pasteur, the results of which were confirmed by application 
on a large scale, gave evidence that immunity against splenic 
fever may be acquired by systematic inoculation of the attenuated 
virus very much as small-pox is prevented by vaccination. 

Various herbivora, chiefly horses, sheep, and goats, are exposed 
to a disease called “ glanders,” which ends by death in most cases, 
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White mice are safe against it. This circumstance of late occa- 
sioned R. Koch to ascertain, by experiments, whether predispo- 
sition to glanders might not be artificially induced by changing 
the composition of the animal juices. The change consisted in 
the formation of sugar in the blood of the mice, which received 
as food phloridzin, a crystalline compound, naturally preformed 
in the roots of fruit trees and easily splitting up into sugar and 
some other products. It undergoes a similar change when brought 
into the circulation of the blood. The result of these experiments 
was, that white mice lose their immunity and become susceptible 
to glanders when phloridzin is given to them; infection by this 
disease invariably took place when the mice were inoculated to 
the virus, and thus the proof was furnished that by changing 
the chemical conditions of an animal its immunity from infectious 
disease may be neutralized. This indicates that immunity in the 
present case, as in the action of carbon monoxide, depends upon 
the composition of the blood, predisposition being established 
when the composition is changed. 

These facts indicate that, as to susceptibility to and immunity 
from the effect of poisonous and virulent matter, the composition 
of blood is of the highest signification, and that the changes caused 
chiefly relate to its condition. They coincide with the experience 
that the action of poisons throughout is quickest and most ener- 
getic when they are injected into the blood ; moreover, there seem 
to be many substances existing which induce infection only when 
present in the circulation of the blood, but not when brought into 
the digestive channel. Apparently harmless lesions can turn out 
disastrously, when even the smallest trace of a virus happens to 
reach the wound. . 

a 


THE DECLINE OF RURAL NEW ENGLAND. 
By Pror. AMOS N. CURRIER. 


| ke every period of American history the influence of New Eng- 
land has been marked and out of proportion to its size and 
population. In religious thought and activities, in great moral 
and social movements, in literature and scholarship, in inventive 
genius and the skilled industries, in the pulpit, at the bar, on the 
bench, and in legislative halls, New-Englanders have always stood 
in the front rank and have contributed largely to the worthiest 
American achievements. 

Now, the bulk of this population, until very recent years, has 
been rural rather than urban, and the towns themselves, large 
and small, have been made up of the country-born and country- 
bred, while almost the entire stream of emigration that has 
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flooded and fertilized the Northwest has had its source in the 
hamlets and farms. It would be easy to show that the quality of 
this output from the rural districts has been even more remark- 
able than the quantity. Hence came Webster, Choate, Chase, 
Greeley, Cushing, Bryant, Whittier, Beecher, Hopkins, and a 
long list of notables that will occur to every reader. It may 
therefore be fairly claimed that what New England has been 
and what it has done, at home and abroad, through its citizens 
or through its colonists, has come in large measure from the 
country districts. 

Hence the prosperity of this region concerns not merely New 
England, but the country at large. The testimony of many reli- 
able witnesses and my own observations, covering more than 
twenty years, convince me that the outlook for the future is very 
unsatisfactory. 

1. Fifty years ago almost every farm was cultivated by the 
owner, who had every interest in its most careful tillage, in mak- 
ing permanent improvements, and in the care of buildings, fences, 
and woodland. Hired labor was the exception, for the large fami- 
lies were quite competent for all the farm-work, the indoor as 
well as the outdoor, with a surplus which went to the aid of less 
fortunate neighbors, and sent brains and muscle to the city or to 
the opening West. Not all farmers were equally industrious, 
frugal, and successful, but there was a large body of landed pro- 
prietors, homogeneous in race, substantially on an equality social- 
ly, and alike interested in the present and future welfare of the 
community. In this respect there has been a great change in the 
last twenty years, and one which is going on more rapidly every 
year. The land is passing into the hands of non-resident proprie- 
tors, by mortgage, by death of resident owner, by his removal to 
the village or manufacturing center, or his emigration to the 
West. 

It is also held in fewer hands, not as a general thing to be 
managed and worked in large estates, but to be rented from year 
to year. 

The new proprietor has bought the farm at.a small price, as 
compared with its former valuation, and has no interest or pride 
in it or its management except as an investment. So in every 
township there is an increasing body of renters, as a class unre- 
liable, unsuccessful, shifting, and shiftless. Their interest in the 
property and the community is temporary, their tillage such as 
they suppose will bring the largest immediate returns with the 
least care and labor. It goes without saying that such farms and 
all their appurtenances are in a state of chronic decline. These 
renters are often bankrupt farmers, or young men without the 
pluck and thrift to become farm-owners, the courage and push to 
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go to the West, or the qualities in demand in the manufacturing 
towns. 

In some towns is found an increasing element of Canadian 
French, good-natured, easy-going, thriftless people, living in a 
slipshod way from their labor when things go well, but, if sick- 
ness comes, or crops are short, or the winter long and hard, more 
or less dependent upon the poor-fund. This floating population, 
and especially its French element, is the bane of local and even 
State politics, especially in New Hampshire, for many of its 
voters are purchasable at least once at each election, and, as it 
holds the balance of power in many small towns, purchasers for 
both parties are rarely wanting, and prices rule high. I have 
personally known voters who openly counted their election wages 
an important item in the year’s revenue. It will be readily be- 
lieved that all public interests have suffered enormously by the 
substitution of such people for the thrifty, public-spirited farmers 
who preceded them. This French element is further objection- 
able in that it keeps itself aloof from the spirit of its adopted 
country, intact in language as well as religion, and has declared 
its purpose to change New England to New France. 

2. Many farms are without resident cultivators, and in all 
probability will never again be homesteads. The New Hamp- 
shire Commissioner of Agriculture reports eight hundred and 
eighty-seven such farms, and these are only a small part. I know 
a district where eight contiguous farms have been thus aban- 
doned, and, taking the farm on which the writer was born as the 
center, a circle with a radius of five miles would inclose twenty 
farms abandoned within the last few years. 

Some of these have good buildings, stone fences, apple and 
sugar orchards, and all have made comfortable homes. On some 
of them a few acres of the best land are tilled, while the rest pro- 
duces a lessening crop of hay or is used for pasture. The fine 
old orchards, uncared for, are wasting away, a lilac or a few rose- 
bushes struggling for life in the grass show the site of the old 
garden, the buildings are falling to decay, and homesteads that 
have fostered large and prosperous families for generations are 
a desolation and will soon be a wilderness. In some districts the 
old country roads are becoming impassable from the growth of 
bushes and the cessation of all repairs. An eminent New Eng- 
land judge told me last summer that public sentiment in these 
districts will not allow a jury to find damages against the au- 
thorities in case of injuries to travelers from such defective high- 
ways, on the ground that the diminished population can not keep 
them in repair. 

The abandonment of this rough country and the transfer of 
its population to more fertile regions or more remunerative em- 
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ployments may be no financial loss to the nation, but it robs New 
England of a hardy yeomanry, with whom the love of natal soil 
and home and simple life has been almost a religion. 

3. Not only is the area of cultivated land decreasing in this 
way, but the land-owners are sensibly narrowing their tillage. 
The land is growing poorer, partly from natural causes and partly 
from less careful working and the marked decrease in the amount 
of live stock kept upon it. The fact is, farming does not pay, 
especially if help must be hired to do a large part of the work. 

The farmer finds himself the victim of all the evils of a pro- 
tective tariff without its supposed benefits. The promised home 
market he has found to his cost, if not his ruin, is a delusion and 
asnare. If the manufacturing centers in his vicinity have raised 
the price of some of his products, they have advanced the cost of 
labor in a greater degree, and drawn to themselves the best brain 
and muscle from the farms. He is being heavily taxed for the 
benefit of the whole list of these assistant industries that rob him 
of his working force, while the competition, intensified by labor- 
saving machines suited to the large prairie farms of the West and 
stimulated by lavish gifts of land to settlers and subsidies to rail- 
roads, ruinously reduces the prices of his products in his natural 
home market. He buys Western flour and Western corn for his 
own consumption at a cheaper rate than he can produce them 
with hired labor, and by reason of the long winter is unable to 
compete with the West and South in cattle-raising for the East- 
ern markets at his door. Confining his attention to the few crops 
that, from their bulk or perishable nature, are not subject to the 
destructive competition of the West, the ordinary farmer merely 
lives and pays current expenses, while his less shrewd and careful 
neighbor falls behind each year, and sooner or later will be sold 
out of house and home, 

Naturally, there is a decay of heart and hope that blights 
growth and prosperity. Many farms within a hundred miles of 
Boston and not five miles from excellent railroad facilities will not 
sell for the cost of the improvements. The New Hampshire Com- 
missioner of Agriculture gives a long list of farms with “ fairly 
comfortable buildings, at prices from two dollars to ten dollars 
per acre,” and a shorter list at higher prices. The Vermont Com- 
missioner gives a list at from three dollars to five dollars per acre, 
and nearer to railroad or village, with better buildings, five dollars 
to ten dollars—“ all at no great distance from market and adapted 
to doing business.” I know of the sale of such a farm of fifty 
acres, with fair buildings, well supplied with water and fuel, at 
fifty-two dollars. What a paradise for the Henry George theo- 
rists ! 

4. Outside of the large towns and business centers the popula- 
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tion is stationary or dwindling with greater or less rapidity, ac- 
cording as the district in question is more or less exclusively 
rural, Then the percentage of young people and children is 
much smaller than fifty years ago. The old-fashioned large fami- 
lies are the rare exception, and the young folks are early drawn 
away from the old homestead. In my native town the school dis- 
tricts have been reduced from twenty-one to eleven, and many of 
these enlarged districts have only a half or fourth the pupils of 
the original divisions. The real decline of the native stock is 
greater than the decrease in numbers would indicate, for there is 
a decided increase in the foreign element, which with all its vir- 
tues is not qualified to strengthen and perpetuate the old New 
England type of character and spirit. Nor is this state of things 
confined to a few obscure places among the mountains, for some 
of the historic towns founded by the Puritans are undergoing the 
same process of decline or change of population. Many of the 
large towns, deprived of the former stream of recruits from the 
country, are fast changing from Anglo-Saxon to Celtic and from 
Protestant to Catholic. 

5. In the last thirty years the colleges have been strengthened 
in endowments and appliances, and are doing a better and wider 
work than formerly; the larger towns have excellent high 
schools, and the well-endowed academies are strong and well at- 
tended. But, with the rural districts far removed from these ad- 
vantages, there is no provision for secondary education. The un- 
graded district school, with its brief school term, is the beginning 
and the end of local opportunities. The unendowed academies of 
forty years ago, then filled with young people, are dead and have 
left no successors. It is true, some young people resort to the 
high schools and endowed academies, but secondary education 
here is far less general than in the former time, while many are 
lost to the college and higher education whom a good local acad- 
emy of the old type would stimulate to an extended course of 
study. In one of the most picturesque districts of New Hamp- 
shire is an endowed academy that thirty-five years ago had an 
annual attendance of more than four hundred, and sent to college 
each year thirty boys, to say nothing of a dozen girls as well and 
widely trained for whom no college opened its doors. The same 
school has less than one fourth the old number of students and 
graduates. It is fair to say that the decadence of this school is 
partly due to the larger advantages offered by better-equipped 
rivals, but the main cause of decline is the dearth of young people 
in its natural region of supply, and the diminished interest in 
higher education. 

6. Many churches have dwindled into insignificance, or have 
been blotted out altogether, owing to deaths and removals, with no 
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corresponding additions. In scores of towns houses of worship 
are closed, to all appearance finally, or are used for non-religious 
purposes, while others are in the hands of Catholics, or are too far 
gone to decay for occupancy of any sort. In many towns enough 
church members in substantial doctrinal accord might be found to 
form one strong and influential church but for minor points of 
doctrine and practice, and so, divided, they live at a dying rate, of 
little consequence to their adherents or the community. The 
whole truth would not be told if it were not added that this re- 
ligious desolation is also largely due to lack of sufficient interest 
on the part of members and outsiders to support church work 
and attend religious services. Not that the faith of the fathers is 
repudiated for newer or more liberal ideas, but that apathy on the 
whole subject is often the prevalent spirit. The home mission 
societies regard some of these towns in as much need of mission- 
ary work as the rudest frontier settlements. 

7. I am told by persons who have spent their lives in these 
rural towns that there is a decline in public spirit, and a visible 
growing away from the pure democracy characteristic of primi- 
tive New England. For example, the old school district is no 
longer a body politic in New Hampshire. A town committee 
manages all school affairs. 

All the statements of this paper are particularly applicable to 
the large extent of rougher hill country of New Hampshire, Ver- 
mont, Massachusetts, and Connecticut, but in a lesser degree and 
with various modifications, to other districts remote from large 
towns. It is possible that some of these conditions may be im- 
proved when industry and population are rearranged and adapted 
to the changed circumstances, but I can not escape the conviction 
that the decline is permanent. Even if the late movement to at- 
tract Swedish immigrants to these abandoned farms is successful, 
neither we nor our successors will see here again a rural com- 
munity of the old type—keen, active, intelligent, sturdy, and in- 
dependent, of strong moral and religious fiber, an unrivaled ca- 
pacity for popular government, and an inborn and inbred taste 
for hard work, plain living, and high thinking. 








A conception of the rate at which facilities of communication have been de- 
veloped during the past two hundred years may be obtained frum the statement 
that in the seventeenth century it required fifteen days to go by diligence from 
Paris to Marseilles; in 1782, the time had been shortened to eight days; in 1814, 
to five days, by mail-post ; in 1840, to three days; and in 1889, to fourteen hours. 
In 1880, the voyage from Marseilles to Algiers occupied ninety-six hours; in 1857, 
forty-eight hours; in 1877, thirty-eight hours; in 1887, twenty-eight hours; in 
1889, twenty-four hours ; and it is expected to be accomplished, by two boats that 
are to be built, in twenty-two hours, 
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THE PRINCIPLES OF DECORATION, | 
By Pror. G. AITCHISON.* 


E have, in our cities, three things that are adverse to the 

embellishment of our lives: First, we live, as a rule, in hired 
houses. No one will ornament his house with that which is beau- 
tiful, permanent, and costly, if some one that he neither knows 
nor cares for will, after a few years, enjoy it, and that without 
paying one farthing as compensation for the outlay. Secondly, 
our clothes are not only ugly, but ignoble in form. Sculpture or 
statuary, when used to portray man in the costume worn in Eng- 
land, is impossible ; the ablest sculptor can but turn out a scare- 
crow if he is bound to reproduce the actual clothes. Thirdly, in 
our buildings the atmosphere and its accompaniments almost for- 
bid external color in monumental materials. Those materials 
that are unaffected by wet, frost, and the vitriol of the atmos- 
phere, are soon covered with a pall of soot and dust. If we could 
once get Englishmen to love something beautiful, the fine arts 
might then enter on a new career. Our machinery and me- 
chanical appliances could furnish almost the poorest houses 
with copies of first-rate works of art if the demand once arose. 
It is, however, much more important that the outsides of build- 
ings should be enriched with color and lovely form than their 
insides. I may say that they are wanting in their first duty 
to the public if they are not beautiful, for they have not only 
taken some sky and air from us, and possibly flowers, trees, or 
herbage, but they help to poison the air by their smoke, dust, 
and exhalations. 

In using decoration we are strictly following Nature, who not 
only makes the most of her works of beautiful form and of 
beautiful color, but enriches them with a variety of texture, of 
patterns, and of colors that would in man’s work be most strictly 
decoration. No doubt some of this is protective, but much also, 
as far as we can judge, is purely ornamental. 

The schemes for decoration are purely architectural, not only 
when they apply to buildings but also in the case of separate 
articles that are movable, and that are not wholly covered with 
one scheme of ornament, and for this reason, that architecture 
deals with harmonic proportions, and with the contrast of primi- 
tive forms. 

What may be called formal ornament is the application of 
certain observed facts in Nature that please. Up to a certain 
point the repetition of some simple form is pleasing: lines are said 





* Abridged from his lectures before the Society of Arts. 
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to be divided harmonically when they have certain ratios to one 
another, and spaces may have similar proportions, and these as 
well as certain curves give more pleasure than others; the combi- 
nation of some flat and sharp curves is also found to be beautiful ; 
the contrast of certain forms and of certain colors also gives 
pleasure. It is the application by man of these observations prop- 
erly worked out to things he wants that makes them ornamental, 
and their superposition on elegant forms is said to decorate them. 
That which is the most perfect in ornament is the work of people 
gifted with high artistic fiber, and faultless execution, to whom 
Nature appeals in her masterpieces, who assimilate some of the 
matchless grace they see in a flower, in the turn of a leaf, in the 
curves that mark the growth of a creeper, in the wing of a bird, 
the curve of a lizard, or the knots or spirals of a serpent, who can 
so arrange these forms as to perfectly satisfy the cultivated eye, 
and keep them subordinated to the containing lines; such things 
may be seen in examples of Greek and Tuscan, or rather north 
Italian, ornament. This sort of ornament by some mishap has 
got christened conventional, a term which has no meaning as ap- 
plied to ornament; it should rather be called abstracted. 

Color is another species of ornament that, like form, has 
doubtless its laws, though as yet neither have been discovered, 
and we call form and color, like medicine, empirical arts. We 
observe that the collocation of certain spaces, or masses of certain 
colors, give us more pleasure than others, and we try and recollect 
these collocations if we deal in color, and use them when we have 
occasion. It has been observed that the primaries that are com- 
plementary—i. e., whose mixture produces white—go well to- 
gether, and that certain secondaries and tertiaries set off primary 
colors. Chevreul found that the saturation of the eye with a 
color caused it to see the complementary color if a white surface 
was looked on; and Chevreul also found out that, if we looked 
at another color, it was modified by the complementary color of 
the first. 

In choosing color we should be careful to have such a tone 
as we can live with, for most people have their dislikes and 
preferences. The color of a lady’s boudoir is mostly chosen be- 
cause it sets off her complexion. In a room where we work we 
are soon conscious of an objectionable color which irritates in- 
stead of soothing us. Certain colors and certain tones are bene- 
ficial or prejudicial to health. Very dark rooms are prejudicial, 
and red or yellow will also have a prejudicial effect on our 
health if we have to remain in rooms of either color all day and 
every day. A manufacturer had a women’s workshop painted 
yellow, and found much more than the usual sickness among 
his hands. His doctor recommended whitewash, and the normal 
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health was restored. Growers of hyacinths have noticed a 
marked effect on their blooming when they are put in glasses of 
certain colors. 

This age is a peculiarly health-seeking one, and it does not 
seek health, as the Greeks did, by early rising, temperance, open- 
air exercise, and training; but it asks how health can be pre- 
served and promoted by the removal of external sources of dis- 
ease, so that it may have freedom to infringe with comparative 
impunity Nature’s laws. External poisons are the most impor- 
tant things to protect ourselves from, especially when we have 
enfeebled our bodies, and these are mostly conveyed to us by 
mephitic vapors and what the doctors call septic dust. We want 
our houses and other buildings so constructed that they can be 
freed outside from their palls of dust and soot by means of a fire- 
engine or a sponge, and inside by the broom, the dusters, and the 
flannels of the housemaid. 

Foul and poisonous air has scarcely any connection with dec- 
oration, but, with one or two exceptions, is in relation with pure 
science and its applications. The exceptions are when some of 
the materials used for decoration have a pernicious chemical 
action on the air, or parts of their substance readily come off and 
poison us when we breathe, or when in contact with our skin. 
The former is said to be the case when preparations of arsenic 
and some other dyes and pigments are used and are not varnished. 
The dust that is not septic consists of minute particles of raw or 
cooked earth, stone, and metal, and the ill effect it may produce 
can only be from irritation of the mucous surfaces, by clogging 
fine vessels, or by getting into parts where it is not wanted. Par- 
ticles of some metals, if numerous enough, may poison us, as fire- 
gilders are poisoned by mercurial fumes. The septic dust consists 
of particles of vegetable or animal fiber, sometimes laden with 
the germs of disease, the pollen of flowers, by some of which hay 
fever is said to be produced, the eggs of microscopic creatures, 
and microscopic creatures themselves. Another source of poi- 
soning is by animal and human exhalations. 

Anything that forms a dust-trap is as far as possible to be 
avoided, particularly when these traps can only be partially 
emptied at long intervals, for every breath of air dislodges some 
of the lighter particles. The absorbents of the foul-smelling ex- 
halations have also the property of imparting them to damp air, 
by which we are poisoned or repoisoned, Consequently we want 
to avoid as much as possible all woven and felted stuffs in our 
houses, and to have all wood and paper protected by varnish. 

Few of us can expect to live in houses built of polished granite, 
porphyry, and jasper, and adorned with precious stones, but we 
may expect to live in those protected and embellished with enam- 
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eled terra-cotta, glass slabs, or glass mosaic, and that our streets 
may at least present a clean, gay, and cheerful appearance. 

I beg you to observe the Chinese, Japanese, and Persian pot- 
tery exhibited, mostly in the shape of tiles, and I ask you if these 
would not make a lovely alternative to our present fronts of dingy 
brick or plain or painted compo. When I was in Cairo, many 
house-fronts and some fronts of mosques were faced with these 
Persian or Rhodian tiles. If any one would start a gorgeous front 
of enameled pottery, there would be an outcry at first; but we 
should gradually get accustomed to beauty and color, and become 
reconciled to the loss of dingy and blackened brick. Even now 
there is no outcry when the platforms of a railway station are 
lined with white glazed bricks banded with green or gray, and 
the small extra cost would soon be repaid by better health and 
the saving of painting. At first this could only be done by taste- 
ful, benevolent, and patriotic men who were wealthy, or by enter- 
prising ones, who thought a house so fronted would advertise 
itself ; but as this sort of facing came into fashion, window jambs 
and reveals, panels, strings, and cornices would be kept in stock, 
probably printed in colors instead of hand-painted, and would be 
cheap enough. There is one use of enameled pottery I have not 
mentioned—roofing tiles. In parts of France and Italy these pre- 
vail, At Lugo, in the Romagna, I saw the steeple of a church 
covered with enameled pottery of different colors, which wound 
round it, the steeple being a cone; the visible glazed parts were 
semicircular in section, and, though I do not know how they were 
fixed, they looked as if they were stuck into mortar, like the 
enameled terra-cotta cones found at Babylon, and used to orna- 
ment wall surfaces. Most of the tile patterns I have seen in 
France are, to say the least, more ingenious than beautiful; but 
there are gold and green tiles used at Vienna and at Botzen that 
are ornamental enough. 

Even the Romans were more alive to the use that might be 
made of broken glass than we are, for we learn from Martial that 
the collection of broken glass was a trade, and the glass, he says, 
was exchanged for brimstone matches. I can not say how these 
glass slabs or tiles would stand our climate, but, if they could be 
fixed in no other way, they might be set in frames of cast iron, 
barffed. 

I hardly know if I should include sgraffito. It would cer- 
tainly be useless in the denser parts of London, as it would 
soon be a uniform dingy black; but we know that there are still 
examples that are visible at South Kensington, and that it lasts 
well in the country. It is done in this way: Any colored ground 
that may be chosen is first prepared of mortar or cement, colored 
with earthy or mineral pigments; it is then laid on the wall. 
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White, black, yellow, red, or gray are the usual colors. On one 
of these grounds, before it is dry, about one eighth of an inch of 
cement of one of the other colors is laid, the pattern is pounced 
on, and the parts outside the pouncing are scraped off with a 
modeling-tool, a knife, or a bit of stick. When the whole has 
set, you have a picture or a pattern in two colors. This sort of 
work has stood in England for over twenty years when executed 
in the country, and in Italy the whole fronts of many large palaces 
have been adorned in this way, and have stood for centuries. 

Public buildings built of polished marble, granite, porphyry, 
jasper, agate, or onyx, or faced with these, are sometimes orna- 
mented by inlaying pictures or patterns with colored marble or 
precious stones; but Ido not know of any external example in 
England. This work is called pietra dura. The Taj Mahal in 
India is a celebrated example. There are plenty of slabs, basins, 
vases, paper-weights, and jewelry imported from India and Italy 
of pietra dura work. 

All external work in calcareous marbles soon perishes in the 
atmosphere of London, whether plain or inlaid, and all incised 
work filled with mastic so soon gets blackened that to execute 
it is merely labor lost. The only other work that can be used 
externally is in metal. Iron rusts unless constantly painted, and 
almost all other metals turn black. Real block-tin, not tinned 
iron, is said to stand the climate of London, but of course does 
not lack its pall of soot. Iron plates tinned are much used in 
Switzerland for the covering of steeples, but even there they get 
rusty. Lead takes its own blackish gray, but, as it otherwise 
stands the climate well, I wonder it,is not more used for orna- 
mental purposes, as vases, statues, roof-crestings, and the like. 
When I was a boy, some plumbers’ shops were ornamented with 
leaden statues, vases, and ornamental cistern fronts. Lead is 
still used for ornamental roof-crestings in France, often height- 
ened by gold, black varnish, and color. Lead is still much used 
for ornamental accessories in Holland—or perhaps I ought to 
say, was once used. Up to a short time ago there were leaden 
statues and vases in the gardens of the stately mansions in Mark 
Lane, near the Tower of London; there are still some at Hamp- 
ton Court, and they would do very well in the niches or on the 
pedestals of our red brick fronts, if we could not afford bronze. 

It is unnecessary to speak of the ordinary freestones that 
weather in London, the sandstones, the brick, both cut and 
moulded, the red, yellow, or gray terra-cotta, for all these have 
more or less granulated surfaces that can only be cleaned by 
tooling or rubbing, but plaster has never of late, as far as I 
know, been even tried—I mean plaster of common sand and lime, 
or, what is still better, of lime and marble-dust. Vitruvius tells 
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us that old Roman walls covered with this material were so hard, 
so beautiful, and so finely polished, that in his time slabs of it 
were cut out and used for table-tops. In speaking of plaster, I 
did not mean compo, either Roman, Portland, or mastic, but that 
plaster that is made workable for modeling, which the Italians 
call gesso duro. It was once common in England; the “ Peter 
Pindar,” in Bishopsgate, is an example, or was an example a few 
years ago, and many admirable specimens still exist in our coun- 
try towns. Some of the vaulted ceilings of Hadrian’s villa, at 
Tivoli, now open to the air, are still adorned with it, the grace, 
freedom, and delicacy of whose modeling we still admire, al- 
though it was done at least seventeen hundred years ago. In few 
things has England declined more than in plastering, from the 
prevalence of casting, which allows the employment of the least 
skilled mechanic. Most of us have seen the magnificent ceilings 
of Elizabeth, James, and Charles I’s time, on whose flowers, 
fruit, etc., you can even now see the grain of the plasterer’s hand, 
and the holes made by his thumb to get shadow. Even in plas- 
tered ceilings of Sir W. Chambers’s time, who died in 1796, you 
see beautiful work in high relief of fruit, flowers, and foliage, and 
I believe the skill did not die out completely till the end of the 
first quarter of this century. The infinite variety that hand- 
stamping produces would to refined tastes be worth the expense, 
for cast work is all alike. 

It is highly benevolent to encourage skilled handwork, for you 
not only liberate the better sort from that mechanical work which 
frets and eventually destroys a man by its unvarying and un- 
thinking monotony, but you encourage higher skill, and you al- 
low a man to put his soul instead of his fingers into the work. 

Do not suppose I am finding fault with those excellent mate- 
rials, Roman and Portland cement, or even mastic; all I mean is 
that, as yet, we have found no way of using them ornamentally 
in London, except as imitation of stone and stone carving. If we 
had a pure atmosphere, the first two would be invaluable for in- 
laying, but in a very short time stone and inlay are indistinguish- 
able from the general grime, and that, too, even when the inlay 
is black mastic. 

In the present day, most of our internal plaster-work of any 
pretension is done in canvas plaster. A thin coat of fine plaster 
of Paris is brushed into the mold, very thin open canvas in strips 
is pressed into this, and brushed over with coarse stuff; the whole 
is then stiffened with slips of wood, attached to the backing with 
canvas and plaster; it is then dried in a hot room, and screwed 
up in its place, and can be painted on at once; its greatest merit 
is its lightness. The defects of canvas plaster are its want of flat- 
ness in the larger panels and of straightness in the cornices. 
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Bronze, though it becomes a blackish green, has this advan- 
tage for the decoration of buildings, that it can be reproduced as 
often as you please from the modeled clay of the statuary. You 
may, therefore, get through its means first-rate work at low cost, 
if the repetition is great, and its use may be called benevolent as 
well, for it does not condemn skillful men to the brainless work 
of constantly reproducing the same thing. 

It is needless to speak of wrought iron, which can be made into 
any form you like, and of any size and thickness, from the stem 
of an anchor to a leaf, and chased or engraved, polished or 
lacquered, tinned or gilt. I am happy to say that wrought-iron 
work is receiving great attention again both from architects, 
painters, and iron-workers, and can be made nearly as well as it 
ever could, I think cast iron has been needlessly depreciated and 
needlessly neglected in this truly iron age. You can not get the 
fineness of bronze, and you can not chase it, but you can get really 
beautiful work done in it, and the wit of man can never be better 
employed than in using good materials at hand in the proper 
way—i.e., by only asking them to do what they can do readily 
and properly. As far as I know, the only real drawback to cast 
iron is its liability to rust. If Mr. Barff’s process can be applied 
cheaply and will resist the attacks of the atmosphere for a long 
time, all we have to put up with is blackness, and, if the parts 
of a front we must have blank were filled in with glass slabs, 
you need have very little more black than you want. 

Cast iron is a difficult material to use—I mean it wants to be 
calculated for its strength, it requires much thought to ornament, 
and everything, even to a bolt-hole, has to be settled beforehand, 
and, except there is much repetition, it is costly. Its neglect is 
greatly owing to this, that no one will pay for the extra skill, 
time, and trouble required of the architect, so this admirable 
material is almost ignored. 

As regards marble, I can not quite agree with M. Charles Gar- 
nier, that “even when it has lost its polish it still looks like a 
shabby gentleman, and is not to be mistaken for a vulgar fellow 
in his Sunday clothes.” Except in rainy weather, when the mar- 
ble is temporarily polished by the wet, its unpolished surface, in 
my opinion, can not be regarded as worth the outlay; and I say 
this with hesitation and regret, for the exquisite harmonies pro- 
duced by the decayed marble of St. Mark’s was a thing to be re- . 
membered; still, as an architect, I can not reconcile myself to 
using a precious material merely to give a flavor when I know 
that, in giving it, it is going to decay; I might, perhaps, if I were 
a painter. But for the inside of a building marble is the richest 
material you have for the production of lovely color—music 

without words— painted as it is by Nature’s hand, with every 
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tint and tone of delicacy and subtleness, and enlivened, too, by 
the wildest caprices of beauty. 

The bar to its use in England is the damp, for when the air 
is full of vapor the marble condenses the moisture, which stands 
on it in drops or trickles down it. But as most houses and build- 
ings are now warmed, this need not stand for much, and if we 
panel our rooms below with wood, there is no reason why the 
upper part should not be of marble. Marbles are of every hue 
except blue, for blue Belge is black and white, and blue Napoleon, 
or imperial, is but bluish gray ; and brown is scarce, though we 
have rosewood marble and Californian spar. Marbles are found 
in most countries of the world, and there are such vast varieties 
in Europe that they can hardly be catalogued. 

Great taste in color is requisite for the proper arrangement 
of colored marbles; at present no one cares to exercise this taste 
as a profession, as there is so little effective demand, and, in spite 
of the low tone of marble generally, it is much easier to make a 
vulgar or discordant arrangement than a strikingly good or har- 
monious one. The fashion of using white marble chimney-pieces, 
white marble bas-reliefs, white marble statues and busts in deco- 
rated apartments, is absolutely fatal to low-toned schemes of color 
decoration, and, as a rule, all gorgeous schemes of color are low- 
toned, and white must then be used most sparingly as a jewel. 
White can only be sparingly ornamented with morsels of full 
color, or very high-toned decoration must be used in conjunction 
with it, as this alone can sustain masses of white. 

Considering the wealth of this country, which mainly goes in 
useless feasting, useless men and maid servants, useless carriages 
and horses, and hideous as well as useless clothes, I do not think 
those who will not use marble from poorness of spirit are in- 
cluded in the beatitudes. 

As Iam now on marbles, I may as well include mosaic pave- 
ments. These must be greatly restricted in so cold and damp a 
place as England. Few of us love to walk on a marble floor with- 
out shoes or stockings, as all would do in a warm or hot climate, 
but it can be used for the pavement of Protestant cathedrals, for 
hall floors, for the center aisles of churches, for conservatories, 
porches, terraces, and the like; and when we can afford it, por- 
phyry is by far the best materia] for the patterns, as it only pol- 
ishes by the friction of dusty boots, unlike marble, which rough- 
ens, and unpolished marble is not more attractive than stone. 
Plain geometrical and flat floral patterns are the best, in marble 
or pottery floor mosaic, for the smallness of the pieces rather 
helps the scale of the room or building, and does not ruin it like 
marble squares. 

The objection to pottery as mosaic in floors is its softness, so 
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that it soon wears away under much traffic. Figure-pictures, for 
a floor to be walked on, are a mistake, though they may be used 
as a center-piece to be looked at from above, and be surrounded 
by plants or flowers; but nothing can be more appropriate for 
internal wall decoration than figure-subjects, or floral ornament 
in marble or tile mosaic; in either case it is permanent, and can 
be easily cleaned, and that in marble, at least, must be low in 
tone, for it can have but two colors of complete purity, white and 
black. 

England has got rich these last sixty years by flooding the 
world with rubbish, so nothing can be more patriotic than having 
a piece of the best workmanship you can obtain put in your 
house, and by that I mean attached to the freehold, if it be your 
own, and let this piece be adorned by the hand of an artist, for 
his workmanship is transcendental, and, if possible, let it portray 
a noble example, or evoke a noble reminiscence, and be of such 
materials that it can not well be sold or destroyed for the value 
of the material. 


anal 





SKETCH OF ELISHA MITCHELL. 


A MONUMENT of modest size and style, standing, in Yancey 

County, North Carolina, on the highest point of land in the 
eastern United States, marks the grave of the man who first de- 
termined, by measurement, the culminating point of the Appala- 
chian range—a man, too, whose local fame as a student of natural 
history, a hardy explorer, and a teacher, was pre-eminent. Not 
the little obelisk of bronze—that only shows the exact spot where 
his body lies—but the mountain on which it stands, whose su- 
premacy over all the peaks east of the Rocky Mountains he estab- 
lished, and in the exploration of which he lost his life, is the true 
monument of Prof. Elisha Mitchell. 

ExisHa MITCHELL was born in Washington, Conn., August 19, 
1793. His father, Abner Mitchell, was a farmer; and his mother, 
Phebe Eliot, was a descendant, in the fifth generation, from John 
Eliot, the Apostle to the Indians. His great-grandfather, the 
Rev. Jared Eliot, M. D. and D. D., for many years minister at Kil- 
lingworth, Conn., was distinguished for his knowledge of history, 
natural philosophy, botany, and mineralogy, no less than as a 
sturdily orthodox theologian; was a correspondent of Dr. Frank- 
lin and Bishop Berkeley, and was awarded a gold medal by the 
Royal Society for a discovery in the manufacture of iron, Young 
Mitchell inherited many of the qualities of the Eliots, and par- 
ticularly of this ancestor. At four years of age he acquitted him- 
self with credit in a school exhibition. At a little later age he 
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was fond of collecting his playmates in a group and telling them 
what he had read in his books, or explaining the pictures to them. 
He was prepared for college at the classical school, in Bethlem, 
of the Rev. Azel Backus, D. D., afterward President of Hamilton 
College. He was graduated from Yale College in 1813, in the 
same class with Denison Olmsted, afterward his associate in the 
University of North Carolina, and with other persons who subse- 
quently became conspicuously known. He was then engaged as a 
teacher in Dr. Eigenbrodt’s boys’ school at Jamaica, L. I.; in the 
spring of 1815 he took charge of a school for girls at New London, 
Conn., where he became acquainted with the lady who was after- 
ward his wife; and in 1816 he was appointed a tutor in Yale Col- 
lege. While thus engaged, he and Prof. Olmsted were recom- 
mended by the Rev. Sereno E. Dwight, son of President Dwight, 
Chaplain of the United States Senate, to Judge Gaston, member 
of the House of Representatives from North Carolina, who ap- 
pears to have been looking around for candidates as suitable per- 
sons for professorships in the University of North Carolina, at 
Chapel Hill. Mr. Mitchell was chosen Professor of Mathematics, 
and Mr. Olmsted Professor of Chemistry, to which a chair was 
then for the first time assigned. Having studied for a short time 
at Andover Theological Seminary and received a license to preach, 
Mr. Mitchell removed to North Carolina, and reaching Chapel 
Hill on the last day of January, 1818, immediately began his work 
as a professor. Here he remained, continuing at his post without 
intermission of considerable length, for thirty-nine years, or till 
the end of his life. 

In the fall of the next year Prof. Mitchell returned to Connect- 
icut to be married to Miss Maria 8. North, daughter of Elisha 
North, M. D., of New London. The bride’s letters describing her 
journey to North Carolina give some side-lights on the life and 
methods of travel of the time. The marriage took place on Fri- 
day, the choice of the day having been partly made as a demon- 
stration against a popular superstition, and partly determined by 
circumstances. The journey of eight hundred and fifteen miles to 
Chapel Hill occupied ten days. On the removal of Prof. Olmsted 
in 1825 to accept a professorship in Yale College, Prof. Mitchell 
was transferred to the chair he had filled, and became, and con- 
tinued till the end of his life, Professor of Chemistry, Mineralogy, 
and Geology. 

Dr. Albert R. Ledoux, in a historical sketch of the University 
of North Carolina, published in the University Magazine for Octo- 
ber, 1890, speaking of the intellectual giants in its faculty who 
have given reputation to the institution, and whose contributions 
to letters and science made them prominent among the learned 
men of their day, observes that Prof. Mitchell was the most noted 
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of them all. During his occupation of the chair of Mathematics, 
the doctrine of fluxions, or the calculus, was introduced into 
the course, and the standard of attainment was raised in other 
branches of the department. His transfer to the chair of Natural 
Science was welcome to him. Even while a Professor of Mathe- 
matics, according to Prof. Charles Phillips, he had made frequent 
botanical excursions in the country round Chapel Hill; and after 
settling himself in his new chair he extended and multiplied 
these excursions ; “so that when he died he was known in almost 
every part of North Carolina, and he left no one behind him 
better acquainted with its mountains, valleys, and plains; its 
birds, beasts, bugs, fishes, and shells; its trees, flowers, vines, and 
mosses; its rocks, stones, sands, clays, and marls. Although in 
Silliman’s Journal, and in other periodicals less prominent, but 
circulating more widely nearer home, he published many of his 
discoveries concerning North Carolina, yet it is to be regretted 
that he did not print more and in a more permanent form. It 
would doubtless have thus appeared that he knew, and perhaps 
justly estimated the worth of, many facts which much later 
investigators have proclaimed as their own remarkable discov- 
eries. But the information that he gathered was for his own 
enjoyment and for the instruction of his pupils. On these he 
lavished, to their utmost capacity for reception, the knowledge 
that he had gathered by his widely extended observations, and 
had stored up mainly in the recesses of his own singularly reten- 
tive memory.” The notes of his excursions, which are recorded 
in a series of blank books kept for the purpose, give revelations 
of the habits of the author’s mind; they chronicle his walks over 
farms which he names, and observations of individual plants and 
other objects in specified localities. “ By such a rock,” writes Mrs. 
C. P. Spencer, in an article of reminiscences, “in such a field, is a 
plant that he must identify. By Scott’s Hole, near the willow is a 
Carex that he must watch. March 29, 1821, he finds yellow jessa- 
mine in bloom in Mrs. Hooper’s garden, and ‘in great abundance 
on the creek below Merritt’s mill.’ ... May 30, 1821, occurs this 
note, that he had that day found the last of the twelve varieties 
of oak that are within two miles of the university ; then follows 
a list of the oaks and notes of their situation... . In the third 
week of April, 1824, he begins a new Diary of Mosses, and hunts 
the Liskea hypnum through a dozen authorities, to be sure of it. 
He had the true scholar’s disdain of taking anything at second 
hand. Such pages are diversified with ‘Hints for the good in- 
struction of the class’; or, ‘ Points to be meditated respecting the 
nature of light.’” Inthe preface to one of these note-books— 
written in French—a plan of study was laid down for each week. 
So many hours were to be given to mathematics,so many to Latin 
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and Greek, so many. to history, so many to the Spanish language 
and to botany ; and the resolution appears that, till such an hour, 
“T will not touch one book of belles-lettres.” He thus yisited the 
plants and rocks of the State in their own homes, and became 
one of the best authorities in the country respecting them. The 
expeditions which he conducted into all parts of North Caro- 
lina, examining the flora and rocks and strata, made him the 
best physical geographer the State had ever had. The informa- 
tion he gathered in this way was used profusely in the instruc- 
tion of his classes, and they always reaped greater benefits from 
his acquisitions, than any other part of the community. While 
he wrote occasionally for the scientific papers, “he read more than 
he observed, and observed more than he wrote.” Among the 
articles contributed by him to Silliman’s Journal are named, in 
a memoir published in the local paper at the time of his death, 
those on the low country of North Carolina, 1828; on the 
Geology of the Gold Regions of North Carolina, 1829; on Wel- 
ther’s tube of safety, with notices of other subjects, 1830; on the 
causes of winds and storms, 1831; Analysis of the Protogwa of 
Leibnitz, 1831; and notices of the high mountains in North Caro- 
lina, 1839. Such articles were contributed at intervals till the 
time of his death. He also prepared for use in his classes, a 
Manual of Chemistry, the second edition of which was passing 
through the press when he died ; a Manual of Geology, illustrated 
by a geological map of North Carolina; and Facts and Dates re- 
specting the History, Geography, etc., of Palestine. 

Prof. Mitchell was an industrious reader, particularly on all 
subjects that were directly or indirectly connected with his 
professorship, and had a knowledge of geography that was re- 
garded as wonderful. At a time when students were more iso- 
lated from one another than they are now, and facilities for 
exchange of news were not so abundant, he was at great pains to 
keep up with the advance on every side. With all this he was of 
conservative tendency, and not disposed to accept the new too 
hastily. As a teacher, Prof. Phillips says, “ he took great pains in 
inculcating the first principles of science. These he set forth dis- 
tinctly in the very beginning of his instructions, and he never 
let his pupils lose sight of them. When brilliant and complicated 
phenomena were presented for their contemplation, he sought 
not to excite their wonder or magnify himself in their eyes as a 
man of surprising acquirements, or as a most.dexterous manipu- 
lator, but to exhibit such instances as most clearly set forth fun- 
damental laws, and demanded the exercise of a skillful analysis. 
Naturally of a cautious disposition, such had been his own ex- 
perience, and so large was his aquaintance with the experience 
of others, that he was not easily excited when others announced 
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unexpected discoveries among the laws and the phenomena which 
he had been studying for years as they appeared. While others 
were busy-in prophesying revolutions in social or political econ- 
omy, he was quietly awaiting the decisions of experience. He 
constantly taught his pupils that there were things wherein 
they must turn from the voice of the charmer, charm he ever so 
sweetly. His influence on the developments of science was emi- 
nently conservative, for he loved the old landmarks.” 

Prof. Mitchell’s general fame rests chiefly on his work in the 
exploration of the Black Mountain of North Carolina, a spur 
which, standing between the main mountain ridges, had been 
regarded by persons best acquainted with the region, without 
knowing its exact height, as the culminating point of the Appa- 
lachian system. The two Michauxes had remarked, about the 
beginning of the century—the elder in 1799, and the younger in 
1802—the presence of Alpine plants there that were not found 
again south of Canada, and inferred that the peak must therefore 
surpass all its fellows in height. John C. Calhoun had come to a 
similar conclusion, from the observation of the streams that had 
their source on the mountain. Meeting the Hon. David L. Swain, 
who was afterward President of the university, in 1825, Mr. Cal- 
houn congratulated him on being of the same height with Wash- 
ington and himself, and on their both residing in the neighbor- 
hood of the highest mountain on the continent east of the Rocky 
Mountains. When asked the meaning of his remark, Mr. Calhoun 
referred to the map as showing that in this group were to be 
found the highest sources of one of the great tributaries of the 
Mississippi, the Tennessee; of the Kanawha, flowing northward 
into the Ohio; and of the Santee and Pedee, which run directly 
to the Atlantic—all considerable rivers finding their way to the 
sea in opposite directions. The story was told by Governor Swain 
to Prof. Mitchell in 1830, during an excursion on the Cape Fear 
River. Although Mr. Calhoun’s reasoning was defective, his 
observation, coupled with the opinion expressed on other grounds 
by the Michauxes, impressed Prof. Mitchell, and aroused a desire 
in him to know more of the Black Mountain, and to determine its 
height. The opportunity came in 1835. The memorandum-book 
in which the notes of his visit in that year are recorded contains 
such entries as “ Objects of Attention—Geology ; Botany ; Height 
of the Mountains; Positions by Trigonometry; Woods, as the 
Fir, Spruce, Magnolia, Birch; Fish, especially Trout; Springs; 
Biography”; etc. He was accompanied by his daughter, and car- 
ried “two barometers, a quadrant, a vasculum for plants, and a 
hammer for rocks.” The incidents of this expedition, the details 
of which became important in the case of a controversy that after- 
ward arose, have been summarized and confirmed by the testi- 
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mony of witnesses in an article which Prof. Charles Phillips con- 
tributed to the North Carolina University Magazine for March, 
1858. Having made some observations of the geological forma- 
tions of the Grandfather Mountain, and measured some heights 
near Morganton, Prof. Mitchell crossed the Blue Ridge and fixed 
his headquarters at Bakersville, in Yancey County, near the foot 
of Roan Mountain. Hence he made several excursions in a coun- 
try which was then nearly in the condition of the primitive wil- 
derness. Being told that Yeates’s Mountain was the highest of the 
group, he climbed it, accompanied by two guides, on the 27th of 
July, 1835—a day so clear and serene “that all the main emi- 
nences of the Black were clearly visible.” He found that this 
mountain was overtopped by several of the peaks around it, the 
most of which confronted him in an arc so curved that it was 
easy to decide which of them was the highest. He made the 
entry: “Top of Yeates’s knob; N. E. knob of Black bore N. 46} E. 
Counting from Young’s knob: one low one; one low one; two 
in one, the southernmost pointed ; a round knob, same height; a 
double knob; then the highest; then a long, low place with a 
knob in it; then a round three-knobby knob, equal to the highest, 
after which the ridge descends.” This verbal account tallies ex- 
actly with a profile of the range drawn by Prof. Guyot_ when 
standing on the same Yeates’s Peak in 1856. On the next day, 
July 28th, Prof. Mitchell and his guides visited the peak which 
had been determined by the Yeates’s Mountain observation to be 
the highest; according to the testimony of the guide, William 
Wilson, they “came to the top at a small glade, not more than a 
quarter of an acre in extent, and, turning to the right, not more 
than one hundred and fifty yards, we arrived on the top of the 
main highest peak, being the same one as we thought that we had 
selected from Yeates’s knob the day before. Then Dr. Mitchell 
climbed into the highest balsam he could find, and took his obser- 
vations. After consulting his barometer, he said that it was the 
highest point that he had found yet.” 

Some of the immediate results of the excursions from Bakers- 
ville, including geological and botanical observations, were pub- 
lished in the Raleigh Register of November 3, 1835. The height 
of the mountain was calculated as compared with that of Morgan- 
ton, which was then supposed to be 968 feet above the sea. The 
mountain being found to be 5,508 feet above that point, its height 
was given as 6,476 feet, or 200 feet less than the real height. The 
discrepancy became afterward a source of confusion, and has been 
used to support the allegation that the peak Dr. Mitchell climbed 
that day was not the real highest peak. But it was explained and 
vanished when the railroad surveys showed that Morganton de- 
pot is really 1,169 feet high. This would make Prof. Mitchell’s 
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real measurement 6,677 feet, nearly what he obtained (6,672 feet) 
in 1844. Prof. Guyot, in 1856, obtained a height of 6,701 feet. 

Doubts afterward rose in Prof. Mitchell’s mind whether the 
peak he climbed in 1835 was the true summit of the mountain. 
A new measurement of Mount Washington had been made, which 
seemed to add to its reported height and lift it above Mitchell’s 
Peak. Dr. Mitchell revisited the mountain in 1838, and deter- 
mined in 1844 to make a new survey and measurement. He 
obtained a Gay Lussac mountain barometer from Paris, took 
William Riddle as his guide, and, making Asheville his base for 
comparison, found the height 6,672 feet. The identity of the peak 
visited this time was afterward called in question by other parties, 
but Prof. Mitchell himself never doubted that he had been on the 
right spot. He wrote in the summer of 1856, “I stood upon the 
highest peak some days since, and could then distinguish the 
ridges over which my guide, William Riddle, taking as nearly as 
he could a straight, or, as it happened, a diagonal direction across 
them from the neighborhood of the Green Ponds, led me directly 
to the peak we were in search of.” 

After the survey of 1844, the Hon. Thomas L. Clingman put 
forth a claim to having been the first to measure the real culmi- 
nating point of the Black Mountain, and undertook to prove that 
Prof. Mitchell had been mistaken in the mountain which he 
measured. The question thus raised was the subject of an active 
controversy for several years. The highest mountain was called 
Clingman’s Peak, and Prof. Mitchell’s name was transferred to 
the peak which was described in his diary of 1835 as “a round 
three-knobby knob, equal to the highest,” which he had never as- 
sumed to climb or to measure. It was as much to settle this dis- 
pute as for the sake of more accurate measurement that Prof. 
Mitchell made his fifth visit to the mountain in 1857, in which he 
lost his life. The question was investigated by his friends after 
his death, when all the accessible evidence was collected and com- 
pared, and his priority in measuring the peak, and the identity of 
the mountain he measured in 1835 with the real highest point, seem 
to have been satisfactorily established. In evidence to support his 
claim, Prof. Phillips brought forward the notes in his diary of 
1835 and their exact correspondence with Prof. Guyot’s profile; 
the testimony of William Wilson, one of the guides who went up 
with him, and who gave in his certificate a correct description of 
the topography of the summit, and of Nathaniel Allen, son of 
Adoniram Allen, the other guide, deceased, who said that his 
father had always spoken of that peak as the one which he as- 
cended with Prof. Mitchell; the certificate of four citizens who 
accompanied William Wilson in September, 1857, while he re- 
traced the steps of the ascent of 1835; the testimony of numerous 
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citizens respecting the landmarks and the geographical features, 
particularly of the streams, by which the true highest peak is 
located and identified; and the testimony of the same citizens that 
this peak was generally known through the country as Mount 
Mitchell or Mitchell’s High Peak, while the other mountain 
(Party Knob) to which Prof. Mitchell’s name has been attached 
was not so known till after the visit of 1844. 

Prof. Mitchell’s fifth visit to the Black Mountain, in 1857, was 
made in view of the controversy with Dr. Clingman for the sake 
of obtaining more careful and accurate measurements than he 
had been able to secure before, and for the purpose of investigat- 
ing the value of the number which is used in calculating heights 
by barometrical observations. To this end he had provided him- 
self with four of Green’s Smithsonian barometers, and sent one of 
them to Savannah to be employed in contemporaneous observa- 
tions by Dr. Posey at the level of the ocean and nearly on the same 
meridian as the Black Mountain. He further intended to connect 
the beach-mark on the North Carolina Western Railroad survey by 
a line determined by a spirit-level with the top of Mitchell’s Peak. 
After marking off points differing in height by five hundred or a 
thousand feet, he designed to continue contemporaneous baromet- 
rical and thermometrical observations for several days at each 
of these points, and thus obtain reliable data for a full discus- 
sion of questions concerning measurements by barometer in the 
latitude of the region. He began the survey about the middle of 
June. On the 27th of that month, when his work was about half 
completed, he separated from his son, with the intention of going 
across the mountain to the Caney River settlement to visit the 
Wilsons and Mr. Riddle, his former guides, and securing their 
assistance in identifying points which they had visited together. 
He was never seen alive afterward. A storm arose that evening, 
in which he probably perished. When it was found that he had 
neither reached Mr. Wilson’s nor returned to his lodgings, parties 
started in search of him. As the search continued, and the news 
spread that he was missing, the parties grew, and soon included 
a considerable part of the mountain population of Yancey and 
Buncombe Counties; for the people were all warmly attached to 
him. His trail was found and followed to a point where the 
guides declared, from its irregularities and the evidences that the 
wanderer had become no longer able to pick his course, that dark- 
ness had overtaken him; thence along a small creek to a place 
now called Mitchell’s Falls; and there, on the 7th of July, the 
body was found in the pool below the falls. The marks on the 
bank showed that Prof. Mitchell had slipped forty-five feet down 
the slope and then fallen fifteen feet into the pool. The body 
-was borne by the Yancey men, after the coroner’s inquest, a dis- 
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tance of about three miles, to: the top of the mountain. Then 
word came that it was to be taken to Asheville; and the men of 
Buncombe took it up and carried it there. 

Not quite a year afterward, in June, 1858, the body was ex- 
humed from the graveyard of the Presbyterian church in Ashe- 
ville, and was carried again, this time with formal ceremonies, 
and a procession of citizens, large considering the character of 
the march, to the top of the mountain, where it was laid in the 
earth, within a few feet of the famous balsam tree. A funeral 
discourse was pronounced by Bishop James H. Otey, D. D., of Ten- 
nessee, one of Prof. Mitchell’s first pupils, and an address in vin- 
dication of Prof. Mitchell’s claims to have the mountain named 
after him was delivered by President Swain. It is worthy of 
remark that the first class taught by Prof. Mitchell in the uni- 
versity was represented at the ceremonies, in the persons of Bishop 
Otey and Dr. Thomas H. Wright, of Wilmington, and the last 
class by Mr. J. W. Graham and his own son. A monument, 
twelve feet high,in the material known as white bronze, was 
erected over the grave in 1888. 

The question of the name of the mountain appears to have 
been decided by the United States Geological Survey in 1881-82, 
which, adopting the final designations for the peaks of this range, 
gave Prof. Mitchell’s name to this one. 

Prof. Mitchell was a Presbyterian minister of the Presbytery 
of Orange, Synod of North Carolina, and was styled, in the memo- 
rial resolutions passed’ by the synod, probably the most learned 
man that had ever lived in the State; was a regular preacher in 
the college chapel and the village church; and was the college 
bursar, a justice of the peace, a farmer, a commissioner for the 
village of Chapel Hill, and at times its magistrate of police. He 
was known as a skillful and conscientious professor, and vigilant, 
long-suffering, firm, and mild as a disciplinarian. Believing that 
prevention of the ills of a college life was better than having to 
cure them, he was watchful to guard the students against falling 
into error. When offenses were committed, he would try to pre- 
sent the nature of his conduct to the culprit in its true light, and, 
when punishment had to be inflicted, to select such a method as 
would appeal to his better feelings and open the way to a return 
to sound views. He loved to help others, and he was a well- 
grounded believer in revelation. He was extensively known 
among the mountaineers, who all had a remarkably warm affec- 
tion for him, and the interest that was aroused among them by 
the circumstances of his disappearance was still “ warmly alive,” 
and the event was still a topic of conversation among them, as 
late as the end of 1889. 
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INDIVIDUAL ECONOMICS. 
Editor Popular Science Monthly : 

T has been again and again stated, by 

good authorities, that the American 
people are the most wasteful upon the face 
of the earth; they do not utilize to any ex- 
tent their health, strength, money, or tal- 
ents. To any thoughtful mind there is evi- 
dence of this on every hand. 

We might naturally suppose that our 
many excellent modes of teaching, from 
pulpit and teacher’s desk, would eradicate 
this evil; but, on the contrary, the accesso- 
ries of our churches and schools become 
more extravagant every year, and there is 
less to be hoped from them. There are 
many ill-balanced minds among the youth 
attending our schools, These, with their 
intellectual tastes aroused, leave school very 
poorly equipped to battle with the exigen- 
cies of modern life; consequently, many of 
our so-called educated youth become strand- 
ed as embezzlers in State prisons or pa- 
tients in insane asylums. 

When we study the causes which lead 
to the great amount of wretchedness, pov- 
erty, and crime in our land, it is evident 
that good effects would result to our people 
if every child could be taught to see the 
wisdom of properly economizing health, 
strength, money, and talents. In order to 
do this, public opinion must first be con- 
verted.. People must realize that such men 
as George Bancroft, the historian; Robert 
C. Winthrop, the statesman; and William 
W. Corcoran, the philanthropist, and other 
noble octogenarians, could never have at- 
tained their great age and to such positions 
of honor am their fellow-men save by 
great self-denial and economy. To be sure, 
the law of heredity comes in to aid some 
persons ; but do you not think, if the princi- 
ples — which governed the early life 
of Whittier and the frugal homes of New 
England, that each succeeding generation 
would reach a higher plane in social life? 
We expect certain intellectual results from 
public-school methods ; why not expect 
moral benefits to the child’s character as 
well? There are many teachers who strive 
for this, like wise Mark Hopkins; but the 
field of education is so extensive, and the 
attention of educators is so absorbed in 
other matters, that little attention is given 
to individual economics. Do not under- 
stand me to desire the inculcation of pe- 
nuriousness among our young people, but 
simply wisdom and moderation in all our af- 
fairs. It has been customary at some board- 
ing schools to have printed upon the plates 








from which the pupils eat such sentences 
as “Waste not, want not.” Such are not 
the means that I would urge for teaching 
economy, but that our leaders in society, on 
the press, in the pulpit, and all teachers, 
should unite to enforce the great principles 
of economy and moderation by example and 
throughout all their teachings. Even teach- 
ers of natural history can bring their in- 
struction to bear upon this point, from the 
innumerable instances of economy in nature, 

When a colored girl in Washington re- 
plied to a reprimand for being late at school 
that the cook was absent and her mother 
was sick, and of course she could not get 
the breakfast, it showed the lack of thrift 
and right management in that household. 
She would have been ashamed to make that 
reply if the influence of her home and her 
school had not left her blind to the dignity 
of labor and the honor to be derived from 
doing one’s duty. 

We very well know that college life is 
the hot-bed of extravagance, and that no 
great and united effort has been made to 
repress this wasteful tendency. It is to be 
hoped that when our great institutions of 
learning have become financially endowed 
so that they are perfectly independent, they 
may be able to take some means to turn 
the tide and set a fashion of economy and 
moderation. 

Investigation shows that our poorest 
classes are the most extravagant. On mar- 
ket-days we find that those persons who 
carry their entire fortunes in their hands 
will purchase the highest-priced provisions, 
which are often the least nouris If 
we could have savings-banks in our schools, 
as in England, our people who earn 
wages could learn to accumulate. Million- 
aires tell us that it is the first thousand 
dollars which is the hardest to earn—inter- 
est then increases of itself. Have we not 
all had the experience of helping people 
who would not help themselves, but would, 
by lack of self-denial or even moderation, 
keep open some leak by which their misfor- 
tunes were continually on the increase ? 

Would there be so much temptation to 
anarchism and crime if our working classes 
understood the right principles of living? 
—if they understood t ee and suc- 
cess are generally to be obtain 
donate! living and often great welt-deuial? 

It is probable that our workingmen 
would not spend so much time and 
in restaurants if they could obtain well- 
cooked food at home; therefore, cooking 
schools are a great help to economy. 

That early training in thrift and mod- 
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eration is much needed by our girls we have 
fair evidence among women in Washington, 
where so many are stranded without homes, 
friends, or fortune. Sixty women have been 
known to apply at a private school as teach- 
ers during the summer months, and most 
of them ill fitted for earning their living 
in any position. The political changes in 
Washington conduce strongly to this state 
of affairs. It is well known that t im- 
providence exists among the families of the 
male and female clerks in the departments 
in Washington as to their manner of living. 
Many a clerk receiving eighteen hundred or 
two thousand dollars a year will die, after 
twenty years or more, without having saved 
a cent, even for his own funeral expenses, 
leaving a family with extravagant habits to 
battle with the werld as best they can. 
This is no uncommon case ; to be saving and 
buy a home is the exception. 

I can only give out a few hints on this 
great subject; but I venture to hope that 
reflective minds may be impressed with its 
importance, and may exert their influence 
to encourage the teaching of the underlying 
principles of economy and moderation to 
our children in the public schools. 

Laura Osporne TaLporr. 





THE BASIS OF MORALITY. 


Editor Popular Science Monthly : 

Sm: I have read Herbert Spencer’s The 
Data of Ethics, and, if I have not misunder- 
stood the work, it teaches that the object to 
be gained by pursuing morality is happiness, 
and that a nation’s happiness increases as 
does its morality. If by the term happiness 
we mean surplus of pleasure over pain, I 
think that the happiness of savage nations 
is greater than that of civilized ones. The 
former are certainly healthier. By our defi- 
nition this fact alone indicates greater hap- 
piness. But savage nations are notoriously 
immoral. People, whether religious or not, 
when they argue against immorality, gener- 
ally give reasons for its avoidance which 
issue from the heart and sentiment rather 
than from the mind. 

Here are some instances: We say that 
a man who has been a miser all his lifetime 
is wretched and unhappy; yet he may have 
been in perfect health, bodily and mental, 
which we must assume to indicate that he 
has been able to exercise all his faculties : 
and the exercise of faculties, according to 
Spencer, constitutes pleasure. Persons un- 
able to stick to one occupation for any 
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length of time are often spoken of in terms 
of pity, yet they also may have led lives of 
perfect activity. In the former case the 
means by which the miser accumulated his 
fortune are held up to us as directly causing 
pain to the user of them, and we are warned 
not to follow his steps, for he must have 
suffered. In. reality, however, he could not 
have suffered so terribly, for if he had he 
would not have been left in the possession 
of the power to exercise all his faculties, 
By similar reasoning we can come to a like 
conclusion in regard to the vacillating kind 
of people I have spoken of. People make 
a mistake in looking at such things through 
only their own eyes. 

An instance of the opposite kind in be- 
half of the pursuit of morality is as follows: 
After hearing the biography of two persons, 
one of whom led a long, healthy, selfish life, 
and the other, having all the advantages of 
education, was possessed of a sympathetic 
and an emotional nature which recognized 
and met the wants of others, and who dur- 
ing his lifetime was universally loved but 
constantly suffered, most of us would pre- 
fer the life of the latter. 

With the idea of happiness in mind we 
started with, I think the above instances 
show that the cultivation of morality is not 
necessarily accompanied by increased happi- 
ness. Now, if what I have said is true, it 
seems to me that the logic of the book in 
question is destroyed, and that all those who 
are interested in the furtherance of morality 
and the scientific discussion of ethics are 
obliged to face a disagreeable conclusion. 
It is this: Philosophic thinkers can really 
give no adequate reason for the pursuit of 
moralit®\ and they, too, as well as professed 
believers in other-world motives for doing 
right, must often argue from the heart and 
according to their ideals and not as inexor- 
able reason and logic demand; and must be 
content to live somewhat under a contradic- 
tion. I use the word professed not unthink- 
ingly, as I believe that most really honorable 
people find their motives for rectitude in the 
present life. ' 

To the possible objection to my argu- 
ment that I have forgotten to take into 
account the increase of complexity of the 
pleasures which takes place as an organism 
becomes more moral, I may say that so do 
the pains become more complex. 

I might also ask the question, Which 
pleasures are the greater, the simple ones 
of childhood, or the complex pleasures of 
maturity? It seems to me that there is no 
difference. 

SoMERVILLE, Mass., November, 1890. 
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THE EVOLUTIONARY VIEW OF 
MORALITY. 

UR correspondent “K.,” whose 
letter we publish on another page, 

is in serious trouble over the difficulty 
he finds in reconciling the view of mo- 
rality given by Mr. Spencer, in his 
Data of Ethics, with the facts of real 
life. Mr. Spencer, as “ K.” understands 
him, teaches that “the object to be 
gained by pursuing morality is happi- 
ness”; while facts teach that morality 
sometimes calls for the sacrifice of hap- 
piness. Mr. Spencer strives to base 
morality on a foundation of reason, 
whereas experience seems to prove that 
it must to a large extent be based on 
sentiment—that, unless there is a heart 
impulse toward morality, there will be 
a lack of power to do the right, except 
in so far as it may also be the conven- 
ient. Therefore, as philosophy does not 
deal with or control the heart, it fails 
to furnish any adequate reason for the 
pursuit of morality. { 
Our correspondent has done well to 
express in plain language the thoughts 
that trouble him, and that such thoughts 
should trouble him is a sign that his 
own moral nature is in a state of healthy 
activity. We hope, however, to be able 
to show that the evolutionary system of 
ethics is not in conflict with experience, 
and that it renders important help to 
the cause of morality by giving a clear 
and consistent idea of what morality is. 
It is a mistake to suppose that it does 
much more than this. It does not 
claim to supply any incentives to right 
action, or any dissuasions from wrong 
action, other than may be found in a 
consideration of the consequences which 
such actions entail. We do not ask the 
physician or the hygienist to provide 
people with motives, beyond what the 
facts they state may furnish, for seek- 
ing health or avoiding sickness; yet no 





one, we think, will question that the 
diffusion of sound medical and hygienic 
information has an important effect in 
promoting the health of the community. 
The probability is that “ K.,” like many 
others who are feeling their way to the 
scientific standpoint, is still more or less 
under the influence of moral systems 
which bring the sanctions of conduct 
into far greater prominence than the 
essential nature of conduct. Systems 
that do this, and that place their sano- 
tions mainly in another world, do much 
to retard the proper definition of mo- 
rality. While men’s minds are strongly 
occupied with the thought of rewards 
and punishments beyond all human 
measurement, the only question that 
seems to have any pertinence is, How 
am I to secure this infinite reward? 
How can I hope to escape that terrible 
penalty? The overwhelming character 
of the sanctions compels unquestioning 
submission to whatever code of morals 
may be promulgated in connection with 
them; and future systems of morality 
come to be judged, not so much by the 
nature of their ethical teaching, as by 
the motives they bring to bear in sup- 
port of it. 

This, however, we maintain, is not 
the right point of view. The business 
of a moral system is to define morality, 
not to enforce it; to trace the conse- 
quences and relations of actions, not to 
supplement deficiencies in the general 
scheme of things. If the decay of arbi- 
trary sanctions leaves certain individ- 
uals unprotected against their own law- 
less tendencies, we can not be altogether 
surprised, and should not be unduly 
discouraged. No change, political, so- 
cial, or intellectual, finds all persons 
equally prepared to meet it. The wise 
are those whose lamps are trimmed and 
fed, and who can light themselves to a 
place of light; the foolish are those 
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whose lamps are empty and untrimmed, 
and who, on a sudden call, can only 
stumble about in darkness. Evolution- 
ary ethics are not discredited because 
there are those whose imperfect moral 
development craves inducements and 
restraints of a more imperative nature 
than any system which appeals merely 
to reason and good feeling can supply. 
“But why,” our correspondent may 
ask, “do you bring in good feeling? 
My complaint is precisely that, while 
the evolutionary system professes to 
dispense with feeling, it does not and 
can not really do so.” We know this 
is a common idea, but it is not a correct 
one. Feeling arises when habits have 
become so consolidated that their origin 
and justification, if not forgotten, are at 
least overlooked, so that they seem to 
be, as it were, self-justified. Feelings 
and prejudices are of kindred nature: 
where there is feeling there is, gener- 
ally speaking, prejudice; where there is 
prejudice there is always feeling. In 
feeling we have the stored-up energy of 
repeated perceptions, and it acts as a 
fly-wheel to carry us past many a dead 
point of balanced calculations. The 
evolutionist shows that moral actions 
are those which specifically tend to pro- 
duce happiness—to make life as a whole 
not only worth living but capable of 
being lived, if we may be allowed the 
expression. We all want life, and we 
want it more abundantly. Evolution- 
ary ethics show how life in general is 
promoted and enlarged by certain acts, 
how it is impeded and straitened and 
undermined by others; nor can there 
be any reasonable doubt as to the valid- 
ity of the classification thus established. 
Mr. Spencer does not say to each indi- 
vidual, “ You will in every case find 
your personal happiness promoted by 
every moral act you may perform, and 
the more moral you are the happier you 
will surely be.” He might, however, 
say: “In-performing any moral act 
from a moral motive you will be sure to 
reap a certain satisfaction—the satisfac- 
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tion that comes from having placed 
yourself in harmony with a law that 
you feel to be universal in its applica- 
tion; but whether,” he might add, 
“your happiness as a whole will be pro- 
moted will depend upon how far in 
your particular case such satisfaction 
outweighs any loss or suffering which 
the performance of the act may entail. 
That is not a question that can be set- 
tled on general grounds; it depends on 
an equation in which your own moral 
nature as at present developed is the 
most important element.” In order to 
determine whether an act is a moral act, 
what we have to do is to fix its relation 
to life as a whole, its specific tendency 
to promote or diminish happiness. To 
trace its thousand possible incidences 
in individual cases would be beyond hu- 
man wisdom, and would be of little 
value if accomplished. To appeal to 
right feeling—to come back to a point 
that ought to be made very clear—is to 
appeal to a force that we know to have 
been accumulated through the perform- 
ance of right acts—acts which, each in 
their own hour, have yielded up to the 
moral nature the satisfaction that comes 
from right conduct, and thus furnished 
a fund of virtuous impulse for future 
use. Far, therefore, from there being 
any incompatibility between the sanc- 
tion of reason and the sanction of feel- 
ing, the two are but one sanction; the 
only difference being that one is special 
to the act at the moment under consid- 
eration, while the other is the great 
closed register of past moral judgments. 

Of course, it is open to any man to 
say: “ There is no morality in my com- 
position, no feeling or prejudice in favor 
of what you call right courses of action, 
no perception of anything as desira- 
ble that does not make for my personal 
gratification ; and therefore to me your 
scientific morality is equally without 
meaning and without authority.” A 
man who spoke in that way would 
probably libel himself; but, in so far as 
we assume that he speaks the truth, we 














have to admit that he is a more suita- 
ble subject for a severely authoritative 
régime than for any system of intel- 
lectual and moral liberty. Such a man 
doubtless needs the most alluring in- 
ducements on the one hand, and the dir- 
est threatenings on the other, to keep him 
from frequent transgressions. Not that 
the transgressions themselves would not 
in many cases entail punishments which, 
had they been foreseen, would have de- 
terred him from misconduct, but simply 
because when a man is so constituted 
that, without any prepossession in favor 
of right-doing, he calculates over again 
on each occasion the probable conse- 
quences of a given act, the voice of pres- 
ent passion or desire is very apt to 
dominate all other pleas. Such a man 
is a mere moral pauper, starving him- 
self on “‘ beggarly elements,” instead of 
nourishing himself and building himself 
up on well-developed moral principles. 
Long before Mr. Spencer, the English 
philosopher Hobbes dealt very well 
with this point. “The fool hath said 
in his heart there is no such thing as 
justice; and sometimes also with his 
tongue; seriously alleging that, every 
man’s conservation and contentment be- 
ing committed to his own care, there 
could be no reason why every man 
might not do what he thought conduced 
thereunto; and therefore also to make 
or not make, keep or not keep, cove- 
nants was not against reason when it 
conduced to one’s own benefit.” After 
thus stating the case of “the fool,” 
Hobbes goes on to point out that such 
a man takes up a position of hostility 
to society, and therefore “can in rea- 
son expect no other means of safety 
than what can be had from his own 
single power,” and “ can not be received 
in any society that unite themselves for 
peace and defense, but by the error of 
them that receive him.” His conclusion 
is that “justice is a rule of reason by 
which we are forbidden to do anything 
destructive to our life, and consequently 
a law of Nature.” 

The fool who says in his heart that 
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there is no such thing as justice is gen- 
erally enough of a knave not to say it 
aloud; and so far he pays homage to 
what he recognizes as a settled convic- 
tion of mankind. The science of ethics 
teaches us how conduct becomes ethical 
in its character, through what suc- 
cessively higher stages it passes, and 
wherein a true moral equilibrium con- 
sists. It can do no more. It is for 
every man to determine for himself how 
far he is influenced or means to be in- 
fluenced by the knowledge that certain 
courses of action make for the elevation . 
of his own character and the benefit of 
the world, while others make in an en- 
tirely opposite direction. If any man 
declares that such a manifestation of 
the truth influences him not at all, it 
would be well for him to seek the re- 
straints and persuasives of some other 
system; or, if he means to enter upon 
a war against society, to take his meas- 
ures with the greatest caution. It is 
some satisfaction to think that, among 
those who take the scientific view of 
ethics, there is rather more inclination 
of the heart toward what is right than 
among those who reject that view chiefly 
on the ground of its too feeble sanc- 
tions. “K.” himself seems to admit 
this, and, if so, we do not see why he 
should feel discouraged. In conclusion, 
we may say that, if we have not fully 
met our correspondent’s difficulties, we 
shall be happy to return to the subject, 
and deal as specifically as possible with 
any point he may suggest for discussion. 
We say this, not because there are not 
many other questions claiming attention, 
but because we are strongly convinced 
that there is not to-day a more impor- 
tant issue than this of the soundness 
and sufficiency of the evolutionary view 
of ethics. 





CULTURE FOR ITS OWN SAKE. 

Tus is a thing a good deal talked 
about, but which does not bear very 
close investigation. All work, all effort 
must have an object; otherwise it is 
not determined to any end, guided in 
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any definite channel, or impressed with 
any distinct character. The culture of 
the mind, like the culture of a field, 
must have an object. We cultivate the 
field that we may get better crops from 
it; we cultivate the mind that it too 
may yield better fruits. Nature in its 
spontaneous workings gives us the start- 
ing-point in both cases. She supplies 
the wild varieties of grain and other 
vegetable food, and man by bis art im- 
proves her gifts, rendering them more 
adapted to his own special needs. In 
like manner the mind spontaneously 
working, without any thought of cult- 
ure or training, lays hold of the facts 
which Nature presents to the senses 
and interprets them from its own stand- 
point. As the interpretation becomes 
wider through experience, new facts 
come into view, and knowledge and 
thought increase with even step. The 
object of all culture is, therefore, or 
should be, to give the power of broadly 
interpreting the data of sense, to place 
the individual in the most advantageous 
position possible for understanding the 
world in which he lives, and exerting a 
useful action upon some part of it. A 
culture that is severed from all ideas of 
utility is something altogether empty 
and nebulous; we may go further and 
say that it is something that tends to 
corruption. What does the decay of 
societies through luxury—that staple 
and by no means unreal theme of mor- 
alizing historians—mean, if not the cor- 
ruption that comes of divorcing cult- 
ure from service? Knowledge grows, 
art develops, wealth increases; and men 
forget that these should have a social 
destination and not merely be made 
ministers to pride and vanity and lust. 
For want of a healthy outlet for these 
forces a process of social decomposition 
sets in, and another page of history 
draws to a close. 

Every man and woman, therefore, 





who seeks culture should seek it with | profitably be taken to heart. 
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reference to some definite aim in life, 
and not to make it serve as mere intel- 
lectual finery. The time has not yet 
come when we can safely intermit our 
efforts for the improvement of the social 
state; and all gifts and accomplish- 
ments can be pressed into the service of 
mankind, if only the motive for so em- 
ploying them be present. It is when 
we consider our talents or our knowl- 
edge as serving only for our own glori- 
fication that they spoil on our hands. 
What more pitiful can be imagined than 
the small jealousy which is often found 
animating literary, artistic, and even 
scientific circles? It is hard to say 
whether the mutual admiration or the 
mutual depreciation of certain devotees 
of culture is the more ridiculous. All 
this comes of the “culture for its own 
sake” theory. Give culture an ulterior 
end, and it is at once ennobled and jus- 
tified. The scholar, the man of science, 
the poet, the painter, the sculptor, the 
musician, will pursue their several tasks 
with no less devotion or success for 
thinking that, however little their work 
may be comprehended by the world at 
large, there is that in it in which even the 
world at large has a practical interest, 
If aman can not think this—that is to 
say, can not think it truly—then his 
work does net make for culture and 
might profitably be abandoned. Man 
lives by his faculties; culture is the en- 
largement or improvement of faculty in 
one direction or another, and makes 
thus for fuller life and deeper corre- 
spondence between the individual and 
the world. Governed by a social mo- 
tive, it will seek to extend its benefits 
to all—as an ultimate aim—and will 
thus be kept fresh, vigorous, and pure. 
Governed by a selfish motive, it will 
degenerate into mere self-pleasing, af- 
fectation, and insincerity, and will never 
be far removed from moral corruption. 
The distinction is easily seized, and may 
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Crvi. Government in THE Unrrep Srarzs 
CONSIDERED, WITH SOME REFERENCE TO ITS 
Orieins. By Joun Fiske. Boston and 
New York: Houghton, Mifflin & Co. Pp. 
xxx + 360. 


Ir not the most important book that Mr. 
Fiske has written, this is, without doubt, one 
of the most useful. The plan of it is good, 
the spirit of it is good, the execution of it 
is good. Lucid arrangement seems to come 
naturally to Mr. Fiske, and to lucidity of 
arrangement he is always able to add ex- 
treme felicity of expression. With this book 
accessible to him, no American, young or old, 
can have any excuse for remaining ignorant 
of the leading facts in connection either with 
the political development or the existing po- 
litical structure of his native country. Here 
we have the story told in the simplest lan- 
guage, and in a style which is not too viva- 
cious to be serious nor too serious to be 
vivacious. Moreover, by a happy art in se- 
lection, Mr. Fiske has told us just what it is 
most important to understand and remem- 
ber. His task is one of narrative and expo- 
sition ; and he is not, therefore, called upon 
to any great extent for the expression of his 
individual opinions. Here and there, how- 
ever, he has found occasion for a judicious 
comment or a penetrating criticism, with the 
result of making us feel regret that his limits 
did not permit more extended remarks of 
this character. 

In the first chapter he deals with govern- 
ment as the taxing power, and broadly states 
that the taking of taxes for a wrong purpose, 
as by a political party in order to strengthen 
its hold on power, is robbery. In his second 
he sketches the rise of the township, and 
shows the connection existing between this 
primary political unit and the church congre- 
gation. The important functions exercised 
by the township authorities are fully de- 
scribed, and justice is done to the politically 
educative effect of township institutions. 
Very instructive parallels are drawn be- 
tween the institutions of the parent state 
and those established on American soil. 
Except the development of our written Con- 
stitution, every bit of civil government de- 
scribed in his pages came to America, says 
Mr. Fiske, “directly from England, and not 
a bit of it from any other country unless by 
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being first filtered through England.” Much 
detailed information is given as to the local 
circumstances which helped to mold the 
development of counties and States in dif- 
ferent parts of the country. Chapter V, on 
“The City,” is most important. Here, again, 
our author takes us to the old land, and 
shows us the development of the Roman 
camp or military settlement into a burg, and 
the gradual growth in the burg of princi- 
ples and traditions of liberty, though in 
many of them oligarchical tendencies be- 
came manifest in course of time, giving rise 
to the “rotten boroughs” which, on the 
political side, were dealt with by the Reform 
Act of 1832, and, on the civic side, by the 
Municipal Reform Act of 1835. It was the 
constitution of the English city or borough 
that determined the constitution of the first 
city governments established in this country ; 
and here, too, a distinct tendency toward 
oligarchy, with its attendant evils, began to 
make itself felt. The city government, in- 
stead of being freely elected by the people, 
was, after the pattern of the English bor- 
ough, a self-perpetuating corporation with a 
very limited responsibility to the citizens in 
general. In course of time this system was 
abolished; freedom of election for all city 
officers was established; and then, unfortu- 
nately, other evils set in, evils which perhaps 
reached their height in this city some twenty 
years ago. The tendency of late years in 
our cities, as Mr. Fiske points out, has been 
to concentrate larger powers in the hands 
of the mayor, and to fasten on him a pro- 
portionately heavy responsibility. “A hun- 
dred years ago,” the author remarks, “our 
legislators and Constitution-makers were 
much afraid of what was called the ‘one- 
man power.’” To-day we are getting to be 
more afraid of the myriad-headed tyrant, 
with its manager, “the ring.” Fifty years 
ago to have had so few elective officers as, 
for example, there are in the neighboring 
city of Brooklyn, and so many nominated by 
one man, would, we are told, “have greatly 
shocked all good Americans.” To-day we 
feel that we are safer in the hands of one 
honest man of good judgment, who knows 
that the eyes of all the citizens are fixed on 
him, than in those of any body of elected 
officers, each with only a partial and more 
or less doubtful responsibility. Mr. Fiske 
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recalls one fact which should not be lost 
sight of, and that is the danger the finances 
of a city are sometimes exposed to, not from 
the votes of the poorer members of the com- 
munity, but from the machinations of the 
richer, who have it in their power to bring 
the most corrupting influences to bear on 
city councils, with a view to obtaining grants 
for improvements quite unnecessary on pub- 
lic grounds, but eminently useful for increas- 
ing the value of private properties. Uni- 
versal suffrage has not been the sole fount 
of our municipal troubles. 

“The purification of our city govern- 
ments,” says Mr. Fiske, “ will never be com- 
pleted until they are entirely divorced from 
national party politics.” This is a view 
which a leading newspaper in this city loses 
no opportunity to ridicule, but which we 
think founded in good sense. The matter 
does not admit of discussion here, further 
than to say that this is a subject on which 
the experience of England can be appealed 
to. As our author observes, “ The degrada- 
tion of so many English boroughs and cities 
during the Tudor and Stuart periods was 
chiefly due to the encroachment of national 
politics upon municipal politics.” 

The rise of our Federal Constitution is 
well and graphically sketched ; and in a few 
words the distinction between the two great 
political parties is well established. It is 
pointed out that, whereas the tariff ques- 
tion was formerly debated as a constitutional 
one, the predecessors of the present Demo- 
crats holding that Congress had no power 
under the Constitution to impose taxes for 
the purpose of advancing or protecting cer- 
tain industries, it is now debated on eco- 
nomical grounds alone. The former view of 
the matter, however, we venture to hold, has 
not lost its pertinence, and we are not with- 
out hope that the citizens of this free repub- 
lic will yet see that the tariff question is one 
in which their liberties are at stake. Mr. 
Fiske, as might be expected, has placed him- 
sclf clearly on record as a friend and advo- 
cate of civil-service reform. Of the his- 
toric declaration that “ to the victors belong 
the spoils,” he observes that “the man who 
said this (W. L. Marcy) did not realize that 
he was making one of the most shameful re- 
marks recorded in history.” 

There are appended to the volume some 


THE POPULAR SCIENCE MONTALY. 








valuable and interesting historical documents, 
such as Magna Charta, the Constitution of the 
United States, with its amendments, etc. 
At the end of each chapter is a set of well- 
chosen questions, adding not a little to the 
value of the book for educational purposes. 
Mr. Fiske has produced a work which can 
not fail to be widely read, and which will do 
much to develop a spirit of intelligent and 
high-minded American citizenship. 


Wip Beasts anp Tae Wars. By Sir 
Samurt W. Baker, F.R.S., etc. Lon- 
don and New York: Macmillan & Co. 
Pp. 455. Price, $3.50. 


Sre Samvet Bager’s last book of hunt- 
ing adventures is a-model of its class. Its 
accounts of hunts are spirited and fascinat- 
ing, being neither too much nor too little de- 
tailed. Moreover, it is not made up solely of 
the circumstances of killing certain animals 
in specified places. It gives, in addition, the 
results of a vast deal of highly intelligent 
observation in regard to the nature and hab- 
its of the creatures that have fallen to the 
rifle of this humane and cultivated sports- 
man, as well as of the domesticated animals 
—horse, dog, elephant, and camel—which he 
employed in different expeditions. Many 
incidents of an amusing nature are included, 
the telling of which affords play for the de- 
lightful wit of the author. The greater part 
of the volume is devoted to large game—the 
tiger, leopard, lion, bear, hippopotamus, 
crocodile, buffalo, bison, and rhinoceros, 
Other animals included are the boar, hyena, 
giraffe, and various species of the deer fami- 
ly. The opening chapter deals with the de- 
velopment of the rifle during the past half- 
century, embodying Sir Samuel’s reasons for 
preferring the sorts of arms and ammuni- 
tion that he has used for different game. 
Following this are three chapters devoted 
to the elephant and his ways when tamed, 
including his behavior when employed for 
hunting tigers, etc. In all parts of the book 
appear traits of the animals described which 
will be new to many even who are well read in 
zodlogy. It appears that the elephant, who 
is generally thought of as a slow and lumber- 
ing, buiky body, can kick with extreme quick- 
ness and naturally with great force. “This 
is a peculiar action,” says our author. “As 


the elephant is devoid of hocks, and it uses 























the knees of the hind legs in a similar man- 
ner to those of a human being, therefore a | 
backward kick would seem unnatural; but 
the elephant can kick both backward and 
forward with equal dexterity, and this con- 
stitutes a special means of defense against 
an enemy, which seldom escapes when ex- 
posed to such a game between the fore and 
hind feet of the infuriated animal.” In Sir 
Samuel’s opinion, the intelligence of the ele- 
phant has been overrated. It has a wonder- 
ful power of learning, and hence can be 
taught to perform a great many acts on com- 
mand, but it will never volunteer any serv- 
ice for its master. “There is no elephant 
that I ever saw,” he says, “ who would spon- 
taneously interfere to save his master from 
drowning or attack, An enemy might as- 
sassinate you at the feet of your favorite 
elephant, but he would never attempt to in- 
terfere in your defense; he would probably 
run away, or remain impassive, unless guid- 
ed and instructed by his mahout.” Sir 
Samuel. has evidently been fond of tiger- 
hunting, for he recounts many exciting ad- 
ventures with this dangerous game, the in- 
cidents of which make up a very full picture 
of tiger character. He has also hunted the 
lion, though evidently with less interest, as 
he says that he does “not consider the lion 
to be so formidable or ferocious as the 
tiger.” Bears he has hunted in Ceylon and 
in Wyoming. He apologizes for admitting 
the crocodile, which he numbers among 
“vermin,” to a place with the other animals 
that he describes. But he makes'a very 
interesting chapter about them, in which he 
states that he has slaughtered a vast num- 
ber of these reptiles in revenge for their 
killing his men. “On one occasion,” he 
says, “I killed a crocodile which, although 
not longer than twelve feet three inches, was 
very thick in the body; this was proved to 
be a malefactor by the testimony of two 
bracelets and a necklace, belonging to a 
missing girl, which we found within its 
stomach.” Sir Samuel’s chapters on deer- 
hunting take us through Scotland, India, 
Ceylon, and the Rocky Mountains, and are 
full of interest, though without the danger- 
ous situations included in the earlier chap- 
ters. Besides the ways of wild beasts, some- 
thing may be learned from this book of the 
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ways of the human inhabitants of the coun- 
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tries in which the author has hunted. Judg- 
ing, however, from the speeches he puts into 
the mouths of American hunters, he does 
not attempt to report conversations verbatim. 
In conclusion, some observations are given in 
regard to animals that have not been objects 
of his pursuit—monkeys, bats, wild asses, 
and camels. A number of appropriate full- 
page illustrations embellish the volume. 


Prenistoric America. By the Marquis pg 
Napaitztac. Translated by N. D’Anvers. 
Edited by W. H. Datu. New York: G. 
P. Putnam’s Sons. Pp. 566. Price, 
$2.25. 


Tas valuable work was published in 
French in 1882, and the translation, modi- 
fied and revised by Mr. -W. H. Dall so as to 
“bring it into harmony with the results of 
recent investigation and the conclusions of 
the best authorities on the archwology of the 
United States,” was first issued two years 
later. A popular edition of the translation 
is now brought out at less than half the 
price of the former issue. For the benefit 
of those who have not seen the book, we 
will say that it is a comprehensive work, 
describing the human remains and the relics 
of human workmanship that have been found 
in both North and South America. Besides 
the purely descriptive matter, discussions 
are introduced concerning the origin of man 
in America, the length of time that he has 
lived there, etc. Thus, the first chapter is 
a summary of the evidence tending to show 
that man lived in America with the masto- 
don and other gigantic extinct animals. 
The second chapter sketches the discoveries 
made in American kitchen-middens and 
caves. The next two chapters are devoted 
to the mound-builders and their works, and 
review the questions that the discovery of 
these remains has raised. In like manner 
the relics of the cliff-dwellers and of the 
denizens of the ancient pueblos are described. 
Passing from the United States southward, 
the author gives an account of the ruins of 
Central America, and finally records the evi- 
dences of ancient life that have been found 
in Peru. He then proceeds to draw conclu- 
sions from the material thus furnished in 
regard to the physique of the early men of 
America. The volume contains two hun- 
dred and nineteen illustrations and has an 
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Tas Veto Power. 
Harvard Historical Monographs, No. 1. 
Edited by Albert B. Hart. Boston: 
Ginn & Co. Pp. 232. Price, $1. 


By Epwarp C. Mason. 


Tue first number of what promises to be 
a valuable series of publications has been 
issued by Harvard University. It gives the 
history of presidential vetoes in the United 
States from 1789 to 1889. This record is 
introduced by an account of the origin in 
English and colonial precedent of that par- 
ticular form of the veto power which is found 
in the United States. Different classes of 
vetoes are discussed in successive chapters, 
namely, those affecting the form of govern- 
ment, those affecting the distribution of the 
powers of government, and those affecting 
the exercise of these powers. A chapter 
is added on the constitutional points which 
have arisen concerning the operation of the 
veto power, and another on the develop- 
ment of this function during the completed 
century of our national history. Appendix 
A is a chronological list of all bills vetoed 
from April 6, 1789, to March 4, 1889, with 
dates and references to the journals of Con- 
gress containing the legislative histories of 
the bills. Five other appendixes contaiu 
similar lists and tables. The editor states 
that both the author and he have endeav- 
ored to make this work free from political 
bias, and that “the vetoes are condemned 
or approved upon what seem to us sound 
principles of constitutional law and political 
expediency, irrespective of the attitude of 
* present parties.” 


InrerNaTionaL Journat or Erutcs. Vol. I, 
No. 1; October, 1890. Issued quarter- 
ly. Philadelphia, 1602 Chestnut Street. 
Price, $2 yearly; single number, 50 
cents. 

We are confident that the world will 
profit from the founding of this magazine. 
It is designed to do work which must great- 
ly aid the elevation of human character and 
the increase of human happiness. It is the 
successor of The Ethical Record, and it is 
more than this. The announcement states 
that the Journal will be devoted to the ad- 
vancement of ethical knowledge and prac- 
tice, and that it will not be the organ of 
any society or sect or of any particular set 
of opinions. The word International in 
its name is justified by the composition of 
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its editorial committee, which consists of 
Felix Adler, Ph. D., New York; Stanton 
Coit, Ph. D., London ; Prof. G. von Gizycki, 
Berlin; Prof. Fr. Jodl, Prague; J. 8. Mac- 
kenzie, M. A., Manchester; J. H. Muirhead, 
M. A., London; and Prof. Josiah Royce, of 
Harvard University. The list of contribu- 
tors already engaged has a still wider range. 
Seven body articles and a department of 
book reviews make up the contents of the 
first number. The opening article is on 
The Morality of Strife, by Prof. Henry 
Sidgwick, of Cambridge University, refer- 
ring especially to wars. It has been said 
that the spread of altruism would bring 
wars between states toan end. Prof. Sidg- 
wick maintains that little improvement 
would be secured until the predominance of 
good-will was complete; for, so long as any 
were wronged, those persons dominated by 
altruism would still be eager to fight, albeit 
in behalf of others and not for themselves. 
To the proposition that strife can general- 
ly be prevented by competent arbitration, 
Prof. Sidgwick objects that this “ external” 
mode of solution can not be applied to all 
cases, and he thinks it inevitable that, “ at 
least for a long time to come, every nation 
in the most important matters must to an 
important extent be judge in its own cause.” 
Therefore “we must endeavor to be just 
judges.” Prof. Felix Adler contributes an 
article on The Freedom of Ethical Fellow- 
ship, in which he states that it is the aim 
of the Ethical Societies “to unite men of 
diverse opinions and beliefs in the common 
endeavor to explore the field of duty,” and 
“to embody the new insight in manners 
and institutions.” Prof. Adler says further : 
“ Ethics is both a science and an art. As 
a science its business is to explain the facts 
of the moral life. In order, therefore, to 
improve it as a science it is necessary, be- 
fore all, to fix attention on the facts, to col- 
lect them, to bring them into view, espe- 
cially the more recondite among them. It 
is necessary to effect in the treatment of 
the subject a revolution analogous to that 
which has taken place in the natural sci- 
ences, namely, instead of beginning with 
theories and descending to facts, to begin 
with the facts and to test theories by their 
fitness to account for the facts.” The Popu- 
lar Science Monthly has always held that 
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there can be no substantial and lasting 
morality without a basis in inductive sci- 
ence. We maintained this at a time when 
the doctrine had few avowed friends and 
many active enemies. We are exceedingly 
gratified that now a dignified and ably ed- 
ited magazine has been established in which 
this idea can have free and full expression. 
Among the other articles in this number of 
the Journal is The Law of Relativity in 
Ethics, in which the author, Prof. Harald 
Hoffding, of Copenhagen University, main- 
tains that “in an ideal state only that would 
be demanded of each individual which lay 
within his range and power.” Prof. J. B. 
Clark, of Smith College, has a paper on The 
Ethics of Land Tenure, in defense of private 
ownership in land. Bernard Bosanquet 
writes on The Communication of Moral 
Ideas as a Function of an Ethical Society. 
Dr. Abbot’s “ Way out of Agnosticism” is 
criticised by Prof. Royce very fully and 
freely. As to this author’s mode of think- 
ing, Prof. Royce says, “ Dr. Abbot’s way is 
not careful, is not novel, and, when thus set 
forth to the people as new and bold and- 
American, it is likely to do precisely as 
much harm to careful inquiry as it gets in- 
fluence over immature or imperfectly trained 
minds.” A brief paper on A Service of 
Ethics to Philosophy, by William M. Salter, 
of Chicago, suggests that “ethics not only 
enlarges our philosophy by opening to our 
view higher heights o1 deeper depths than 
Science is aware of, but it gives us some- 
thing ultimate in philosophy, ideas that may 
be fairly classed as ultimate truths.” The 
Journal’s book reviews are ali signed. 


Emprematic Mounps anp Anat EFrFiGies 
By Srepnen D. Peer. Chicago: Ameri- 
can Antiquarian Office. Pp 350. Price, 
$3.50. 

Tuts book is the second volume of a se- 
ries to which the author has given the name 
of Nadaillac’s work—Prehistoric America. 
It is devoted to describing those mounds of 
various shapes in our Western States which 
it is thought were intended to represent the 
forms of certain animals. The author has 
aimed to describe all the effigy mounds in 
the country; hence the volume, which is 
based on his own explorations in Wisconsin, 








Iowa, and Ohio, includes also the results 
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gathered by other explorers in the same 
States and in Dakota, Georgia, and Florida. 
The descriptions are illustrated with two hun- 
dred and thirty-seven cuts, besides numer- 
ous plates, comprising plans of mounds, maps 
of the localities in which they have been 
found, and drawings of articles of aboriginal 
workmanship. The figures of mounds are 
generally silhouettes. The author gives the 
following as the points that he has sought 
to bring out by his explorations and descrip- 
tions: “1. The effigies were undoubtedly 
imitations of the wild animals which were 
once common in the region, but they are at 
the same time totemic in their character 
and may be supposed to represent many 
things in the clan life of the people. 2. The 
effigies are interesting as works of art, but, 
at the same time, they were evidently used 
for practical purposes, such as screens for 
hunters, guards for villages, foundations for 
houses, heaps on which sentinels were sta- 
tioned. 3. There are some remarkable feat- 
ures embodied in the effigies which render 
them especially interesting, since they re- 
veal certain strange superstitions and cus- 
toms which are rarely found, but which are 
suggestive of the religious system prevalent 
in prehistoric times. 4, The question, Who 
built the effigies? is treated briefly, but is 
left undecided.” The successive chapters 
deal with special divisions of the subject, 
such as the animals represented by the effi- 
gies, religious character of the emblematic 
mounds, the location of the effigies as re- 
lated to the topography, etc. The author is 
editor of The American Antiquarian. 


Sugar Anatysis. By Ferpinaxp G, Wiece- 

MANN, Ph. D. New York: John Wiley 

& Sons. Pp. 187. Price, $2.50. 

Tus work is designed to be an authority 
for use in refineries, sugar-houses, experi- 
mental stations, schools of technology, etc. 
Within the past few years numerous new 
methods and modifications in old methods 
of sugar analysis have been brought for- 
ward, and many researches of importance 
to the chemistry of sugar have been accom- 
plished. This material is scattered through 
so many publications, some of them being 
foreign journals not readily accessible, that 
it can be of use to the majority of American 
students and practicing chemists only when 
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the best of it is selected and embodied in a 


manual like the present one. The schemes 
of analysis here presented embrace those 
which, “after careful investigation, and, in 
many cases, after prolonged trial in practice, 
have seemed to the writer best adapted to 
the requirements of a technical laboratory.” 
Dr. Wiechmann has avoided many repetitions 
by giving the methods of determining eaeh 
constituent of saccharine substances once 
for all, and adding such suggestions as spe- 
cial cases call for, instead of giving a com- 
plete scheme of analysis for each product of 
the sugar manufacture. The opening chap- 
ters contain directions for the use of polari- 
scopes, hydronieters, and other instruments 
and apparatus, for the verification of. hy- 
drometers, balances, and graduated vessels, 
and for the sampling of sugars and molasses. 
The methods for optical and chemical analy- 
sis follow, and in conclusion there are given 
notes on reporting sugar analyses, methods 
of calculating rendement, lists of synonyms 
in English, French, and German, and refer- 
ences to the literature of sugar analysis. 
Nineteen tables required in the various op- 
erations detailed are appended to the vol- 
ume. These have been selected by Dr. 
Wiechmann with great care, and, to secure 
uniformity of basis, several have been cal- 
culated expressly for this volume. 


Boston Socrery or 
Naturat History. Vol. 24, Parts III 
andIV. Boston. Pp. 257-597. 


TueEsE parts conclude the volume, cover- 
ing the meetings of the society from May, 
1889, to April, 1890, inclusive. Among the 
more extended papers in this portion of the 
volume is Mr. August F. Foerste’s Notes on 
Clinton Group Fossils, illustrated with nine 
plates, and containing descriptions of a 
large number of species. Prof. Alpheus 8. 
Packard contributes a paper on The Life 
History of Drepana arcuata, and another, 
occupying sixty-seven pages, entitled Hints 
on the Evolution of the Bristles, Spines, and 
Tubercles of Certain Caterpillars, apparently 
resulting from a Change from Low Feeding 
to Arboreal Habits, illustrated by the Life- 
Histories of some Notodontians. The latter 
is accompanied by two plates, and by figures 
in the text. Messrs. W. M. Davis and J. W. 
Wood, Jr., publish an account of The Geo- 
graphic Development of Northern New 
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Jersey, illustrated with fourteen diagrams 
and small maps. The scope of the investi- 
gation embraces a description of the prob- 
able course of development of the present 
geographical features of the highlands in 
New Jersey, a similar account of the forma- 
tion of the central plain of the State and 
the highland valleys, and a discussion of 
the deformation of the central plain indi- 
cated by the present course of the Millstone 
River. Other papers are by Prof. G. F. 
Wright, on The Climatic Condition of the 
Glacial Period; by Mr. Frederick Tucker- 
man, on The Gustatory Organs of the Mam- 
malia; and by Mr. Samuel H. Scudder, on 
The Physiognomy of the American Tertiary 
Hemiptera. 


Among THE Morus anp Borrerriies. By 
Jura P. Battarp, New York: G. P. 
Putnam’s Sons. Pp. 237. Price, $1.50. 
Tats book is a revised and enlarged edi- 

tion of Insect Lives; or, Born in Prison, 

and is devoted to the natural history of the 
insects named in the title. It is written for 
children, but the author does not take the 
trouble to express herself uniformly in 
words with which children are familiar. 

The two following passages illustrate the dif- 

ferent styles of language that are mingled 

throughout the volume. The first chapter 

opens thus: “I am only a day old! I 

wonder if every butterfly comes into the 

world to find such queer things about him? 

I was born in prison. I can see right 

through my walls; but I can’t find any 

door.” Simple enough for any child to un- 
derstand; and the following sentence from 
the top of page 35 contrasts strangely with 
it: “No philosopher ever showed more pa 

tience and dignity under repeated trials at 
the hands of a photographer than he dis- 
played in the hands of his persecutors, with 
no knowledge of the cause to stimulate his 
vanity and inspire his courage.” This is 
not an isolated case. Nearly every page 
bristles with polysyllables, very few of 
which can be excused by the plea that they 
are needed to secure scientifically accurate 
description. We fear that the children who 
may be condemned to see nature under the 
guidance of Mrs. Ballard will get a much 
obstructed view of it. The volume is hand- 
somely printed and liberally illustrated. 
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We have received in pamphlet form - 


Prof. Lester F. Ward’s article on Genius 
and Woman’s Intuition, published in the 
Forum. It is a reply to an article on 
Woman’s Intuition, by Mr. Grant Allen, 
who, Prof. Ward says, entirely mistakes 
the nature of this faculty. It is defined by 
Prof. Ward as a power of instantaneous 
accurate judgment in matters that affect 
the safety of the woman or her children. 
Out of its own field this instantaneous judg- 
ment fails to be accurate, which is the rea- 
son why men are unwilling to trust the con- 
clusions of women on the broader ques- 
tions of society and the state. Prof. Ward 
maintains, also, that Mr. Allen errs in iden- 
tifying genius with the intuition of woman, 
and speaks of the former as essentially a 
creative faculty, which man as a rule pos- 
sesses to a greater degree than woman. 

The Journal of Morphology (Ginn) opens 
its fourth volume with a number containing 
five papers. These are The Origin of the 
Cerebral Cortex and the Homologies of the 
Optic Lobe Layers in the Lower Vertebrates, 
by Isaac Nakagawa ; The Skeletal Anatomy 
of Amphiuma during its Earlier Stages, by 
0. P. Hay; The Segmentation of the Primi- 
tive Vertebrate Brain, by Charles F. W. 
McClure; and two by Mr. W. H. Howell, 
one being on The Life History of the Formed 
Elements of the Blood, especially the Red 
Blood Corpuscles, the other being occupied 
with Observations upon the Occurrence, 
Structure, and Function of the Giant Cells 
of the Marrow. Three folded plates accom- 
pany the issue. 

Bulletin No. 63 of The Michigan Agri- 
cultural Experiment Station is a pamphlet 
on Greenhouse Building and Heating, by L. 
R. Taft. “The greatest defects in the or- 
dinary forcing house,” Mr. Taft says, “ are, 
that there is generally too much wood in 
the roof in the shape of rafters and sash- 
bars, and that sufficient care is not taken to 
so erect them that they will not rot down, 
or the walls, if of brick or of masonry, be 
broken apart or thrown down by frost.” 
He discusses the material for walls, the ar- 
rangement of sash bars and supports, meth- 
ods of glazing, ventilating apparatus, steam 
and hot-water heating, etc. 

The Second Annual Report of the Storrs 
School Agricultural Experiment Station, at 
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Storrs, Conn., contains the following papers : 
The Acquisition of Atmospheric Nitrogen © 
by Plants, by W. O. Atwater and C. D, 
Woods; Bacteria in Milk, Cream, and But- 
ter, by H. W. Conn; Stubble and Roots of 
Plants as Manure, by Charles D. Woods; 
Meteorological Observations, by C.S. Phelps; 
Co-operative Field Experiments with Fer- 
tilizers, by C. S. Phelps; and Effects of Dif- 
ferent Fertilizers upon the Composition of 
Corn, by Charles D. Woods. 

The papers contributed to the Second An- 
nual Report of the Experiment Slation, at 
the Kansas Agricultural College, by the Bo- 
tanical Department of the station, comprise 
a Report on the Loose Smuts of Nereals ; an 
account of Experiments in Crossing Varie- 
ties of Corn; Observations on Crossed Corn 
the Second Year; and Brief Notes of a Pre- 
liminary Study of the Receptivity of Corn 
Silk. Nine plates illustrate the smuts and 
their natural enemies, and two are devoted 
to the crossed corn. 

A Chart Relative to the Composition, 
Digestibility, and Nutritive Value of Food 
has been prepared by Prof. Henry A. Molt 
(Wiley, $1.25). It contains a large number 
of tables of the nature indicated by the 
title, the authority for each and the name 
of the publication from which the table is 
taken being given. A few general com- 
ments on the digestibility of foods are given 
in a foot-note. 

The first number of a magazine whose 
purpose is indicated by its name—Physical 
Culture—has been issued in New York, 
Its editor is Archibald Cuthbertson, who 
says that his magazine will endeavor to 
avoid publishing articles simply because 
subscribed by a prominent name, “ Physi- 
cal Culture will stand or fall, not by or for 
lack of certain names appended to its arti- 
cles, but by the quality of these attributed 
to them by intelligent people.” Accord. 
ingly, except the opening article, “ by the 
editor,” none of the papers in this issue are 
signed at all, and certain marks indicate 
that they are mostly the product of one pen, 
The number contains a biographical sketch 
of James Douglas Andrews, illustrated with 
a full-page portrait of Prof. Andrews, and 
a view of the interior of the Brooklyn Young 
Men’s Christian Association Gymnasium, 
Other articles take up The Checkley Sys- 
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tem, Jenness Miller and her Work, Color 
and Calisthenics, Prohibition, etc. The price 
is $2 a year. 

Prof. Robert T. Hill contributes to the 
First Annual Report of the Geological Sur- 
vey of Texas A Brief Description of the Cre- 
taceous Rocks of Texas, and their Economic 
Value. The areas covered by these rocks 
comprise the tracts known as the Black 
Prairie, the Grand Prairie, the two Cross 
Timbers, and certain smaller regions, These 
form a broad belt of fertile country across 
the heart of the State, in which lie the prin- 
cipal inland cities of Texas. Prof. Hill’s 
paper describes and locates the several de- 
posits of chalky sands, chalky clays, and 
chalky limestones which make up the sur- 
face formations of this territory. The au- 
thor gives also a table in which the arrange- 
ment of the rock sheets is summarized, and 
describes the main disturbances of the strata, 
illustrating them with a diagram. The sev- 
eral economic features of the Cretaceous 
system are touched upon by themselves, and 
the investigations in regard to them which 
the geologists of the survey hope to make 
are alluded to. 

We have received an address by Colonel 
George E. Waring, Jr., on The Sewerage of 
Columbus, Ohio, which, although largely lo- 
cal in application, contains also the latest 
views of this well-known sanitary engineer 
on the general subject of sewerage. An in- 
teresting discussion that followed the de- 
livery of the address is printed with it, and 
brings out a number of points more fully 
and clearly than is usually done in continu- 
ous treatises. 

The Wagner Free Institute of Science of 
Philadelphia devotes the third volume of its 
Transactions to Contributions to the Tertiary 
Faxna of Florida, by William H. Dall. Part 
I of Mr. Dall’s contributions—on Pulmonate, 
Opisthobranchiate, and Orthodont Gastro- 
pods—occupies the whole of the volume. 
The text is accompanied by twelve fine 
plates, each containing from ten to twenty 
figures. 

The New Eng'and Meteorological Society 
has issued a volume of Jnvestigations for the 
Year 1889, prepared under the supervision 
of its new director, Prof. W. M. Davis. In 
addition to the tabulated reports of observ- 
ers, and the review of the year’s weather, 
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which the society publishes yearly, this vol- 
ume contains several papers on special top- 
ics, The most extended of these is an In- 
vestigation of the Sea-breeze, conducted by 
W. M. Davis, L. G. Schultz, and R. De C. 
Ward, with the aid of observers at over one 
hundred stations. There is also a short 
paper on Characteristics of New England 
Climate, by Prof. Winslow Upton. 

Among the reprints which have come to 
us is an essay on Jornadoes, by A. McAdie, 
which won the second prize in a recent com- 
petition, and was published in The American 
Meteorological Journal. It is a technical 
discussion of the nature’ of tornadoes and 
the practicability of predicting them. The 
| author believes that a careful study of the 
secondary whirlings in the atmosphere would 
reveal the causes of the seeming irregulari- 
ties of the primary whirlings, and make 
possible not only the prediction of torna- 
does, but also greater success in foretelling 
general weather conditions. 

William L. Green issues from Honolulu 
a pamphlet under the title Notice of Prof. 
James D. Dana's “ Characteristics of Volea- 
noes,” in which he criticises certain state- 
ments in Prof. Dana’s work that differ from 
his own views and observations, as pub- 
lished in his Vestiges of the Molten Globe. 





The president’s address at the thirteenth 
annual meeting of the American Bar Asso- 
ciation, delivered by Henry Hitchcock, UL. D., 
has been printed from the Proceedings 
of the Association, with the title A Year’s 
Legislation. As prescribed it reviews “the 
most noteworthy changes in the statute law 
on points of general interest made in the sev- 
eral States and by Congress during the pre- 
ceding year.” The national legislation in- 
cludes the Administrative Customs bill, the 
Dependent Pensions act, the Silver bill, and 
acts in relation to the World’s Fair, the ad- 
mission of six new States into the Union, 
desertions from the army, an inland quaran- 
tine, trusts, the original-package decision, 
and bridging the Hudson at New York. 
Mr. Hitchcock expresses regret that no bill 
had yet been passed for the relief of the 
Supreme and other courts of the United 
States. Statutes had been passed by the 
Legislatures of twenty-one States and Ter- 
ritories during the year which he covers, 























and he groups those that he mentions under 
the heads of education and charity, protec- 
tion of women and children, public safety 
and morals, labor and trade, legal proced- 
ure, development of natural resources, and 


the machinery of government. Mr. Hitch- 
cock also glances at the Constitutions of the 
new Northwestern States, and calls attention 
to both these and the statutes above men- 
tioned as reflecting the life and convictions 
of the respective communities by which they 
have been made. 

The Ethical Societies welcome to member- 
ship all who desire to learn and practice right 
conduct, without requiring them to accept 
any particular theory. In fact, the societies 
as organizations do not teach a definite philo- 
sophical system, and take pains not to com- 
mit themselves to the views of their own 
individual lecturers. In the opinion of ‘Dr. 
Paul Carus, they are too colorless in this 
respect ; he thinks they should make an act- 
ive search for a basis of ethics, and he has 
published, in a volume entitled The Ethical 
Problem (The Open Court, fifty cents), three 
lectures embodying his views. He main- 
tains that a system of ethics suited to the 
present stage of the world must have a basis 
in facts and in a logical structure. “The 
facts to be considered in ethics,” he says, 
“are the many and various relations in 
which man stands to his surroundings. 
These relations produce the many different 
motives that prompt men’s actions.” The 
function of ethics is to tell us which motives 
we shall resist and which we shalJl allow to 
produce action. Coming to the theories of 
ethics, Dr. Carus reviews supernaturalism, 
intuitionalism, utilitarianism, and hedonism, 
none of which he deems sufficient ground 
for a system of morality.” His own theory 
is, that man should live not merely to se- 
cure happiness for himself, but so as to 
pass on to posterity a still richer “treas- 
ure of human soul-life” than he has him- 
self inherited. But Dr. Carus leaves us 
still without a criterion for judging what 
makes human soul-life richer and higher. 

Dr. H. Carrington Bolton has collected 
a considerable quantity of very curious in- 
formation in a special field of coin-lore 
which he has published in the American 
Journal of Numismatics, under the title 
Contributions of Alchemy to Numismatics. 
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The paper consists of a preliminary sketch 
of the aims and practices of the alchemists, 
followed by detailed descriptions of a large 
number of coins and medals struck in evi- 
dence of alleged transmutations of base 
metals into gold or silver. The circum- 
stances attending the issue of most of these 
pieces are also given. Three of them are 
figured in the paper. 

A Digest of English and American Litera- 
ture, prepared by Mr. Alfred H. West, author 
of Development of English Literature and 
Language, and published by §. C. Griggs & 
Co., Chicago, presents a condensed parallel 
view of history and literature in England 
and the United States, from the time of the 
Roman invasion down to the present. It is 
intended to assist the student to that ac- 
quaintance with the characters and lead- 
ing events among which he wrote which is 
necessary to the proper comprehension of 
any of the great writers. That its prepara- 
tion was suggested by the author’s experi- 
ences as a teacher is sufficient indication 
that it is intended practically to meet a real 
want. The pages facing one another are 
divided into four columns, in which are 
presented on one side the events and the 
characteristics of the period during which 
the writers flourished, and on the other side 
the writers by which those periods are dis- 
tinguished, with brief accounts of their 
principal writings. The whole forms a con- 
nected outline of the successive periods and 
their literary features. 

Mr. W. H. Babcock has made an effort, 
in The Two Lost Centuries of Britain (J. B. 
Lippincott Company), to restore in some 
shape the history of that country during the 
transition period of the Saxon conquest. 
The study is an outgrowth, as he expresses it, 
of an endeavor to see clearly in his own mind, 
and for his own purposes, a part of the life 
of the sixth-century Britain. In executing 
his purpose, incidents and periods were found 
linked to one another in such a way that 
each illustrated and was illustrated by an- 
other, and called up still others, the light 
of which was needed; so that the study 
grew into a kind of history. The author 
acknowledges that there may be questions 
as to whether what he writes is history, be- 
cause he admits and preserves what is prob- 
able, but is not provable in a strict sense. 
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But if history be a setting forth of the past as 
the past really was, he reasons, the aid of in- 
ference and analogy can not be excluded. 
An interesting picture is presented of times 
of which not much is accurately known, for 
the composing of which the authorities of 
the chronicles and poems have been collated. 

The chronology of historical events, origi- 
nally compiled by the late George P. Putnam, 
and forming a part of his cyclopedia on The 
World’s Progress, has been revised and 
brought down to the present time by Lynds 
£. Jones, and is issued in separate form by 
G. P. Putnam’s Sons as Tabular Views of Uni- 
versal History. The tables are arranged in 
parallel columns, the headings of which 
vary according to the charcteristics of the 
succeeding ages, but which usually include 
a column for each of the leading nations of 
the time, one for the world elsewhere, often 
one devoted to ecclesiastical affairs, and al- 
ways one headed Progress of Society. For 
ancient Egyptian events, the chronology of 
Brugsch and Duncker, which puts the erec- 
tion of the Great Pyramid at about 3700 B. c., 
is adopted as a compromise betweenextremes. 
The earliest Chaldean date is 2234 3. c., for 
the earliest astronomical observations ; and 
the first Israelite date is about 1055 3. c., 
for the accession of Saul. 

An excellent Brief History of the Empire 
State has been prepared for schools and 
families by Welland Hendrick, and is pub- 
lished by C. W. Bardeen, of Syracuse. The 
author assumes as one of the reasons why 
the history of New York deserves to be 
studied, that the importance of the colony 
in the making of America has been under- 
rated. That it learned liberty under the 
Dutch and held to it through a century of 
English governors; that, handicapped by 
many disadvantages, it was among the first 
of the colonies in the war for freedom, and 
alone of the thirteen met every demand of 
Congress ; and that with its canal it opened 
the Northwest—entitle it, he thinks, to 
prominent consideration at least in its own 
schools. There are also reasons, of a gen- 
eral character, for which he regards the 
study of State history as profitable. 

An Easy Method for Beginners in Latin 
has been prepared by Prof. Albert Harkness, 
and is published by the American Book Com- 
pany, with the intention of introducing the 
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learner to such a practical and working 
knowledge of the Latin language as will 
enable him to read Cesar or Nepos with 
some degree of pleasure. It approaches 
the subject on the practical side, introduc- 
ing the student in the first lesson, without a 
word of grammar, to the complete Latin 
sentences, with verb, subject, and object. 

The Handbook of Latin Writing of Henry 
Preble and Charles P. Parker grew, in the 
first place, out of the necessities of class 
work at Harvard College. The development 
of Latin writing there and the fuller experi- 
ence of the authors have suggested modifi- 
cations, and a new revised edition has becn 
prepared and is published by Ginn & Co. 
The essential principle of the first edition is 
retained, but some of the exercises having 
proved less useful than they were expected 
to be, others have been substituted for 
them. The authors, attributing ill-success in 
Latin writing largely to the habit of trans- 
lating the words rather than the thought, 
have been at pains to insist on fastening 
attention upon the thought, and have tried 
to show the learner how to express in Latin 
form the ideas which he has grasped from 
the English words. 

The American Book Company publishes 
an edition of the Satires of Juvenal, edited, 
after several years of careful study, and a 
comparison of the views of the best critical 
editors, and annotated, by Zhomas B. Lind- 
say, of Boston University. Thirteen of the 
sixteen satires are given, and from these 
such linegare omitted as seemed likely to 
offend a rational delicacy—a very proper 
measure for a Juvenal that is to be read in 
mixed classes. The notes are copious, and 
the whole work is richly illustrated. The 
author makes a comparison between Horace 
and Juvenal as satirists, showing that Horace 
wrote in a brilliant, hopeful age, and is 
therefore lively and amusing ; while Juvenal, 
writing in an age of decline, when vices 
were rife, is contemptuous and bitter. 

The short exposition of the Roman 
method made by Harry Thurston Peck in 
his handbook on Latin Pronunciation is 
principally intended for those persons inter- 
ested in the study of Latin who have ac- 
cepted the Roman method without acquaint- 
ing themselves with the arguments on which 
it is maintained. It has now received the 


















approval of all Latinists of authority in 
Europe and America, as giving substantially 
the pronunciation employed by educated 
Romans of the Augustan age, and has been 
formally adopted at our leading universities. 
After presenting the authorities upon which 
it has been established, Prof. Peck con- 
cludes that “it is not too much to claim that 
the system of pronunciation upon which 
scholars are now agreed differs less from 
that of the Romans of the Augustan age 
than does our modern pronunciation of Eng- 
lish differ from that of Shakespeare and 
his contemporaries.” Published by Henry 
Holt & Co. (sixty cents). 

Much pains is taken in the Natural 
Speller and Word Book (American Book Cqm- 
pany) to teach, with the spelling of the 
words, the proper use of them. The dicta- 
tion exercises are intended to serve to teach 
composition and punctuation in addition 
to spelling. Homonyms are made to serve 
for memory exercises as well as for spelling, 
while by introducing the best thoughts of 
the best authors they become really ele- 
mentary lessons in literature. Synonyms 
are introduced to teach discrimination in the 
use of words, and lessons in etymology to 
teach the meaning of the common stem in 
words of like derivation. Important points 
to be noted in pronunciation are indicated 
by typographical devices. 
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Intelligence in Plants.—Mr. T. D. Inger- 
soll, of Erie, Pa., describes, in Garden and 
Forest, a Madeira vine which seemed to ex- 
hibit intelligence in its growth. When it 
had become eighteen inches high it began, 
from top-heaviness, to fall away from the 
pot, which stood upon a table, toward the 
floor. “This was done gradually, and ap- 
parently with conscious care. It seemed to 
feel at times that it was letting itself down 
too fast, when it would stop with a jerk, 
like a nodding child half asleep.” When 
near the floor it began describing ellipses 
about three inches in diameter with its up- 
turned extremity. When twenty - seven 
inches long it would describe a crescent- 
shaped loop seventeen inches long by six 
inches broad in about two hours. As it 
grew longer, its revolutions were accom- 
plished with less regularity, “and at times 
it drooped as if weary or discouraged in try- 
ing to find something upon which it might 
entwine itself.” On one day the track of 
the tip of the vine was traced and measured, 
and found to be six feet nine inches in 
length. Finally, a support was provided for 
the plant, and it shortly afterward “ began 
growing again as if it had recovered from 
what had been for six days a condition near 
the point of death.” Another vine, during 
several days of cloudy weather, uncoiled it- 
self from the stick and reached away toward 
the light at an angle with the horizon of 
some forty-five degrees. It was brought 
back to its support several times and coiled 
about the stick, but invariably left it during 
the continuance of the cloudy weather. Then 
bright weather came on, and it showed no 
disposition to escape from the stick or stop 
its twining growth. Attempts to make 
plants twine in a direction contrary to their 
natural one were firmly resisted. “ All the 
experiments seemed to show how much like 
an animal was the plant in its sensitiveness, 
not only to changes of light and tempera- 
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ture, but to harsh treatment. Whenever 
restrained or forced, no matter how tender- 
ly, out of its natural method of growth, all 
progress was retarded and the health of the 
vine disturbed to a marked degree. Plants 
seem to be creatures of feeling, and the 
similarity of movement and of apparent 
purpose between them and the lower ani- 
mals are used to strengthen their theory by 
those who hold to the doctrine of the iden- 
tity of life in the two kingdoms.” 


Modern Views of Consumption.—Two 
things are now believed to be necessary for 
the production of consumption : the tubercle 
bacillus and a disordered state of the body, 
such as to favor its growth—in other words, 
seed and a fertile soil; and if either is want- 
ing, the disease is not produced. We never 
know when we may take in the germs on our 
food or in the air, hence we should see to it 
that we do not give them a fertile soil. “It 
is of primal consequence,” says Dr. S. S. 
Burt, in a paper recently published in the New 
York Medical Record, “to elevate the tone 
of the tissues and the fluids that bathe them 
to a sanitary pitch, where they themselves 
are the best of germicides. Bacteria do not 
thrive upon such nourishment.” While it is 
almost certain that the disease itself is not 
inherited, it is well established that a debased 
quality of blood and tissue, in which the 
germs of consumption find their proper food, 
is transmitted from parent to child. If 
both parents come from consumptive families 
their children have little chance of escaping 
the disease, but “a child with good blood for 
a legacy, even from one parent,” says Dr. 
Burt, “has every reason to expect immunity 
from the disease, if he is reared intelligently. 
Such children must be properly clothed, very 
carefully fed, and encouraged to spend the 
greater part of their daily life in the open 
air.” 


Palm-wins.—Palm-wine is largely used 
as an alcoholic drink in India and other 
parts of Asia, the islands of the Pacific 
Ocean, Africa, and some parts of America. 
Most trees of the palm tribe contain a sap 
which is rich in sugar and is readily con- 
vertible into wine. This juice is collected 
by making cuts in the spathe or under the 
crown of leaves of the tree, and catching it 














in a cocoanut shell, gourd, or other vessel. 
The sugar is cane sugar, and is often pre- 
pared for itself. The richness of the juice 
is affected by the peculiarities of the species 
and of the tree, and its fermentability by the 
place of growth. The species used for wine 
are the oil-palm oa the West Coast of Africa, 
the date-palm in northern Africa and India, 
the fan-palm and toddy-palm in India, the 
cocoa-palm in Ceylon and the islands of the 
Pacific, and the gommutti-palm in the Indian 
archipelago, the Moluccas, and the Philip- 
pines. 


The Indians of Northwest Canada,—Dr. 
Boas, in the British Association Report on 
the Northwestern Tribes of the Dominion of 
Canada, describes the Indians of the Pacific 
coast as being able-bodied and muscular, with 
the upper limbs, owing to the strengthening 
of the arms and chest by the constant use of 
the paddle, generally better developed than 
the lower ones. They have a keen sight, but 
in old age frequently become blear-eyed. 
Their mental capacity is high, as is proved 
by the state of their culture. Whiteness of 
skin and slenderness of limbs are considered 
among the principal beauties of men and 
women, and long, black hair of women. In 
some of the tales red hair is described as a 
peculiar beauty of women Red paint on the 
face, tight-fitting bracelets and anklets of 
copper, nose and ear ornaments of variegated 
haliotis shells, and hair strewed with eagle- 
down, add to the natural charms. The fact 
that in honor of the arrival of friends the 
house is swept and strewed with sand, and 
that the people bathe at such occasions, shows 
that cleanliness is appreciated. The current 
expression is, that the house is socleaned that 
no bad smell remains to offend the guest. For 
the same reason the Indian takes repeated 
baths before praying, “that he may be of 
agreeable smell to the deity.” The Indian 
is grave and self-composed in all his actions ; 
and playing is considered undignified and 
even bad. In the Tsimshian language the 
term for play means to talk to no purpose; 
and doing anything to no purpose is con- 
temptible to the Indian. He is rash in anger, 
but docs not easily lose control over his ac- 
tions. He sits down or lies down sullenly for 
days without partaking of food, and when he 
rises his firs, thought is, not how to take re- 
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venge, but to show that he is superior to his 
adversary. Great pride and vanity, com- 
bined with the most susceptible jealousy, 
characterize all actions of the Indian. He 
watches that he may receive his proper share 
of honor at festivals; he can not endure to 
be ridiculed for even the slightest mistake - 
he carefully guards all his actions, and looks 
for due honor to be paid to him by friends, 
strangers, and subordinates. To be strong 
and able to sustain the pangs of hunger are 
evidently considered worthy of praise by the 
Indians ; but foremost of all is wealth. It is 
considered the duty of every man to have 
pity upon the poor and hungry. Women are 
honored for their chastity and for being true 
to their husbands; children, for taking care 
of their parents; men, for skill and daring 
in hunting and for bravery in war. 


Manual Training and the Brain.—In the 
discussion of Dr. Edward C. Kirk’s paper 
on the Manual-training Idea as a Factor in 
Dental Education, in Philadelphia, Dr. J. L. 
Eisenbrey said that “the benefit to be de- 
rived from physical training means more 
than hand skill; it means the training of the 
brain man, the mental man; while you may 
show the effect of manual training in physi- 
cal work, the result upon the brain does not 
come up until later on, lying back until the 
time calls for it; and you find that the men 
who occupy a conspicuous place, the young 
men in our profession, are the men who have 
had that training. To lay the foundation of 
a broad and complete education you need 
physical training, whether you get it in the 
city or country. I think that the country 
training is the best, from the simple fact 
that all over the whole land we find the 
places of trust in our banking institutions, 
the head places of our mechanical depart- 
ments, and even in our schools of learning, 
filled by men who have been imported from 
the country, from the farm; who have han- 
dled the axe and the plow and the grubbing- 
hoe, who laid open the ditches and made of 
the swamps fruitful pastures. Physical train- 
ing develops a good condition of physical 
health, and that means a healthful condi- 
tion of the brain man; and, while it is a 
little slower, there comes a time when this 
healthful physical condition is shown in men- 


tal strength.” 
































































426 


A Motherly Inseet.— Among insects, as 
a rule, parents do not trouble themselves 
much about their little ones. They instinct- 
ively deposit their eggs in spots where the 
larve issuing from them will find a well- 
provided table, and then go away, leaving 
the larve to look out for themselves. Not 
so, says M,. Albert Larbalétrier, in La Na- 
ture, with the earwigs. The female of this 
insect lays her eggs in the spring in bunches 
in a cool and dark place; then she sits on 
them, covering them in every way she can, 
leaving them only when she goes for food. 
If they get scattered she immediately finds 
it out, bestirs herself, looks about, and 
gathers them up, one by one, till she has 
got them together again. They hatch out 
during the first half of June. The larve 
are at first white, weak, imperfect in form, 
and hardly able to move. If left to them- 
selves they would certainly perish very 
soon. The mother, however, does not leave 
them any more than she did her eggs; but 
she takes care of them, brings them food 
during their first days, and then guides them 
to the plants in the neighborhood. The lit- 
tle ones, too, as if aware of their weakness, 
do not wander away from their mother, and 
at the first sign of danger gather around 
her as chickens around a hen. The mother 
stays with the larve through all their molt- 
ings, till they are transformed into perfect 
insects, when she is taken away from them 
by death. 


The Cherokee Theory of Disease.—The 
Cherokee doctor, according to Mr. James 
Mooney, in treating disease works to drive 
out a ghost or a devil. According to the 
Cherokee myth, disease was invented by the 
animals in revenge for the injuries inflicted 
upon them by the human race. The larger 
animals saw themselves killed and eaten by 
man, while the smaller animals, reptiles, and 
insects were trampled upon and wantonly 
tortured, until it seemed that their only hope 
of safety lay in devising some way to check 
the increase of mankind. The bears held 
the first council, but were unable to fix upon 
any plan of procedure, and dispersed with- 
out accomplishing anything. Consequently, 
the hunter never asks pardon of the bear 
when he kills one. Next the deer assem- 
bled, and, after much discussion, invented 


THE POPULAR SCIENCE MONTHLY. 








rheumatism, but decreed at the same time 
that if the hunter, driven by necessity to 
kill a deer, should ask its pardon according 
to a certain formula, he should not be in- 
jured. Since then, every hunter who has 
been initiated into the mysteries, asks par- 
don of the slain deer. When this is neg- 
lected, through ignorance or carelessness, 
the “Little Deer,” the chief of the deer 
tribe, who can never die or be wounded, 
tracks the hunter to his home by the blood- 
drops on the ground, and puts the rheuma- 
tism spirit into him. Sometimes the hunter, 
on starting to return to his home, builds a 
fire in the trail behind him to prevent pur- 
suit by the Little Deer. Later on, councils 
were held by other animals, birds, fishes, 
reptiles, and insects, each one inventing 
some new disease to inflict upon humanity, 
down even to the grub-worm, who became 
so elated at the bright prospect in view that 
in his joy he sprang into the air, but fell 
over backward and had to wriggle off on 
his back, as the grub-worm does to this day. 
When the plants, who were friendly to the 
human race, heard what had been done by 
the animals, they held a council, and each 
plant agreed to furnish a remedy for some 
corresponding disease when man should call 
upon it for help. While the great majority 
of diseases are thus caused by revengeful 
animal spirits, some are also caused by 
ghosts, witches, or violations of ceremonial 
regulations. 


Instinctive Movements of Children.— 
M. Alfred Binet maintains, in the Revue 
Philosophique, that the attempts of infants 
to walk are instinctive, and not the result of 
education. This seems to be indicated by 
the more or less correlated movements which 
an infant only three weeks old will keep up 
if the soles of its feet are allowed to touch 
lightly a suitable surface. M,. Binet be- 
lieves that the time at which a child learns 
to walk depends, not on bodily conditions 
only, but on its mental characteristics also. 
He thinks he has established as a fact that 
a child that can give its mind to placing its 
steps, and whose attention is not easily dis- 
tracted, learns to walk at an earlier age and 
in a shorter time than more restless chili- 
dren; and that such children are character- 
ized in later life by the important faculty of 














close application to work. Ie remarks that 
the restless movements of young infants are 
almost always bilateral, though the two sides 
may be affected either synchronously or al- 
ternately. If an India-rubber ball connected 
with a tracing apparatus be placed in each 
hand of an intelligent child, and he be told 
to squeeze with one hand only, the tracing 
almost invariably shows that the ball had 
also been squeezed, but with less force, by 
the other hand. The “ reaction time”—the 
interval between the giving of a signal and 
the performance of a prearranged move- 
ment—was found to be double that in 
healthy adults, and the duration of the 
contraction three times as long. M. Binet’s 
observations indicate, against the conclusions 
of Mill and Bain, that our ideas of space 
are instinctive. A child three months old, 
who, the author is certain, had never had a 
fall, and was therefore without experience of 
its discomforts, would lie contentedly across 
@ person’s outstretched arms, if the hands 
were placed in such a position as to prevent 
its slipping down. If, however, the hands 
and arms were depressed, so that the infant 
would tend to slide down, it would show its 
fear by at once screaming and struggling. 


Philesophy ef Some Assassinations,— 
By the customs of some countries kings are 
not permitted to die natural deaths, but 
must be killed by their successors. An 
attempt to explain this usage is made by 
Mr. J. G. Fraser, in his Golden Bough. In 
primitive thought kings are credited with 
the possession of powers of the utmost im- 
portance and value to their worshipers. 
In Japan the existence of the globe and all 
that is upon it was supposed to depend upon 
the well-being of the Mikado. Yet kings or 
man-gods were subject to the law of death 
like ordinary mortals; and in the case of 
death the soul was believed to be extracted 
from the body by the wiles of a demon or 
sorcerer, or else voluntarily to go away never 
to return, and in either case to be lost, with 
all its virtues and benefits, to the worship- 
ers. But if the soul could be caught in the 
act of escaping, and in full vigor, then it 
might still be kept present with the people. 
Hence the only way of security was to kill 
the man-god in order to make sure of catch- 
ing his soul; and to kill him when in full 
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vigor, in order that the soul might be trans- 
ferred with all its energies unimpaired to 
the body of a suitable successor. “The 
people of Congo believed that if their pon- 
tiff, the Chitomé, were to die a natural 
death, the world would perish, and the earth, 
which he alone retained by his power and 
merit, would be immediately annihilated. 
Accordingly, when he fell ill and seemed 
likely to die, the man who was destined to 
be his successor entered the pontiff’s house 
with a rope or a club and strangled or 
clubbed him to death. . . . In the kingdom 
of Unyoro, in central Africa, custom still 
requires that, as soon as the king falls seri- 
ously ill or begins to break down from age, 
he shall be killed by his own wives; for, ac- 
cording to an old prophecy, the throne will 
pass away from the dynasty in the event of 
the king dying a natural death.” There are 
instances in which the king is allowed to 
reign only for a definite term, fixed inde- 
pendently of the signs of disease and decay, 
and at the end of which he is either killed 
by his successor or he immolates himself. 
Formerly the reign of the king of Calicut 
was thus limited to twelve years, after which 
he was obliged to cut bis throat in public, 
Under a subsequent modification of the rule 
a great feast was made at the end of the 
appointed time, and, when this was over, any 
guest who, after fighting his way through 
the guards, succeeded in killing the king, 
was allowed to reign in his stead. “So long 
as the king could maintain his position by 
the strong hand, it might be inferred that 
his natural force was not abated; whereas 
his defeat and death at the hands of another 
proved that his strength was beginning to 
fail, and that it was time his divine life 
should be lodged in a less dilapidated tab- 
ernacle.” 


The Zungariaa Desert.—The desert re- 
gion called Zungaria, which lies on the west- 
ern borders of Mongolia, rises to a height of 
about twenty-five hundred feet, but descends 
from it at many points. The soil is chiefly 
composed of the clay called loess, a mixture 
of very fine sand and a gray or yellowish 
calcareous earth. This argillaceous mass is 
pierced, like a sponge, by numerous tubes or 
pores, which are often lined with incrusta- 
tions formed by herbaceous plants. The 
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winds and the rain shape these deposits into 
abrupt, elevated, square-cut masses. This 
property of forming a kind of vertical cliffs, 
with the porous texture and the absence of 
stratification, are characteristic of the loess, 
as is also the presence of terrestrial or la- 
custrine remains instead of sea-fossils. Be- 
ing exceedingly fine in constitution and well 
charged with certain salts, the loess is gen- 
erally, when well irrigated, exceedingly fer- 
tile. In all the tillable regions of central 
Asia, including China, it plays the same part 
as the “black earth” of Russia. The mount- 
ains which form on the south the western 
border of Zungaria are rich in minerals. 
Gold is an important product of the region 
of Khotan, where there are twenty-two 
mines, some of them employing three or 
four thousand workmen. This region has 
long enjoyed the honor of being the only 
known place where nephrite or jade was 
found. The beds of that rare substance are 
in the district of Kérakach ; but the quarry- 
ing for it has greatly fallen off since the 
disturbances that occurred during the brief 
reign of Yacoub Beg in Kashgar, 


A Young Trader of the Solomon Islands, 
—It is amusing, says Mr. Woodford, in his 
Naturalist among the Head-hunters, to see 
a mere child paddle alongside in a crazy 
trough of a canoe, only just capable of sup- 
porting its weight. “The water splashes 
into the canoe at every stroke of the pad- 
dle, and at intervals the small child kicks it 
overboard with his foot—a novel kind of 
baler. Three or four moldy-looking yams, 
ostentatiously displayed, are rolling about 
in the water at the bottom of the canoe. 
The unsuspecting stranger takes pity on the 
tender years and apparent anxiety of the 
small native to trade, and gives him probably 
four times the price for his rusty yams. 
The child eagerly seizes the coveted stick 
of tobacco, and immediately stows it for 
safety through a hole in his ear, where at 
least it will be in no danger of getting wet. 
He next whisks aside a dirty-looking piece 
of matting that has apparently got accident- 
ally jammed in one end of the canoe, and 
displays some more yams, of a slightly bet- 
ter quality than the last. For the sake of 
consistency you can not well offer him less 
than you did before, and another stick of 
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tobacco changes hands and is transferred 
to the other ear. You think now that he 
must have finished, as there is no place in 
the canoe to hide anything else, but with a 
dexterous jerk that nearly upsets the canoe 
he produces a single yam that he has been 
sitting upon. How it managed to escape 
notice before is a puzzle. For this he de- 
mands a pipe, but is not satisfied with the 
first or second that is shown him. No; he 
must have a piala tinoni, or have his yam 
back. The piala linoni is a pipe with a 
man’s face upon the bowl. But again the 
young trader is particular; it must also 
have a knob at the bottom, or he will have 
none of it.” 


Population of Cheese.—M. Adametz, of 
Somthal, Switzerland, has been making. a 
census of the microscopic animalcules in 
cheese. In the fresh cheese of Emmenthal 
he finds from 90,000 to 140,000 microbes to 
a gramme, the number increasing with time 
—a cheese 71 days old had 800,000 to the 
gramme. The population of mild cheese 
(fromage mou) was still more dense, At 
25 days of age it was 1,200,000; at 45 
days, 200,000,000 microbes per gramme. 
These figures apply to the middle of the 
cheese, while the population is much more 
dense toward the outside, where it rises to 
from 3,600,000 to 5,600,000. At this rate, 
the number of living beings in 360 grammes 
of cheese is as great as the number of men 
on the globe. 


Green Seeds and Early Fruit.—Corre- 
spondents of Garden and Forest remark upon 
the evidence afforded by recent experiments 
that seeds from immature fruit will give a 
product requiring less than the usual time 
to ripen, and that the earliness thus gained 
can be increased by continuing the selection. 
This has been observed, according to Dr. E. 
Lewis Sturtevant, at the New York Experi- 
ment Station, in the case of varieties of corn, 
turnip, and cabbage. At Purdue University, 
Indiana, a gain of from fifteen to twenty 
days has been obtained by early selection- 
Prof, Arthur, of Purdue University, has ob- 
served further that the plant as well as the 
fruit thus cultivated tends to early ripeness, 
and hence the period of fruitfulness, or the 
time between the first and the last ripe fruit, 
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is much shortened. With the increase in 
the amount of fruit, according to Prof. Ar- 
thur, there is also a corresponding decrease 
in the size of the vegetative parts of the 
plant—that is, the stems and foliage. A 
tomato plant grown from green seed in the 
fourth generation was found to bear three 
and a fourth times as much fruit as top or 
stems and leaves together, while a similar 
plant from ripe seed had only one and an 
eighth times as much fruit as tops. It fol- 
lows that, while earliness may be considered 
as a usual condition in all crops from unripe 
seed, an increase in the amount of the crop 
occurs only when the true fruit is the part 
harvested, as in tomatoes and peas, and a 
decrease in the amount of the crop occurs 
when any part besides the fruit is harvested, 
as in turnips and potatoes. 


Imitative Coloring of Animals and Plants. 
—Among the later papers by Mr. Proctor in 
“ Knowledge” is a study of color-mimicry in 
animals and flowers. It was suggested by ob- 
serving a chameleon among the green leaves 
of an ivy, where it was as green as they. A 
fly of nearly similar color came along, and 
was instantly caught by the animal’s nimble 
tongue. 
on one of the sticks supporting the ivy, “ and 
there it gradually assumed the same color, 
so far harmonizing with the stick that he 
seemed only an excrescence upon it, not a 
live creature which a short time before had 
been light green in color.” This incident 
suggests some other illustrations of various 
forms in which color affects the development 
of life. Consider, continues Mr. Proctor, the 
striped tiger as an example of color in an 
animal that lives by preying on others, and 
the zebra as an example of color in an ani- 
mal whose life depends on its not becoming 
the prey of carnivorous animals. ‘ We can 
understand how, in certain regions, those 
members of feline races who chanced to 
have markings on their bodies which corre- 
sponded in appearance with the stems of 
trees, or with jungle reeds, and the like, 
would be better able to remain concealed till 
the animals which formed their prey came 
within certain range of their spring, and so 
would have the best chances of living”; and 
in like manner it is manifestly to the ad- 
vantage of the zebra, when sleeping in the 


Afterward the chameleon settled 
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shade of trees, “to have markings on his 
body which from a distance would be con- 
founded with the stems of trees and shrubs, 
beneath which for a while his active limbs 
were at rest. For so would he best escape 
the attacks of animals of prey. It is note- 
worthy that, when the zebra is stretched on 
the ground, the stripes on his legs as well as 
those on his body are vertical as seen from 
a distance. The same is the case in the 
tiger’s stripes when the animal is couched 
fora spring.” Another topic for speculation 
is the persistency of these imitative charac- 
teristics, which often appear as sports in the 
descendants of these animals ages after the 
purpose of their adaptation has ceased to 
exist. The author’s attention was directed, 
while he was writing, to a sandy-colored cat 
“marked with stripes such as hundreds of 
thousands of years ago were of value to its 
remote ancestors in the struggle for life”; 
and a mule plowing in a field near his 
house had rings around his legs precisely 
corresponding to rings on the same parts in 
the zebra. In the vegetable world, color 
seems to be in all cases dependent on the 
requirements of propagation. Thus, where 
seeds are diffused by animals, as with the 
berries, we find the fruits brightly colored, to 
attract the attention of the animal distribu- 
tors. It will be noticed that, when seeds are 
distributed by the winds, bright colors are 
not found in the fruit, even though the plant 
be closely allied to species distributed by ani- 
mals in which the bright colors are present. 


Bristling with Fire.— Photographic pict- 
ures of the smoke issuing from the mouth 
of a cannon at the moment it is fired show 
thin trails of fire about the circumference of 
the smoke-cloud, which give its edge the ap- 
pearance of a pe-cupine’s back bristling with 
quills. The trails are caused by the ignition 
of cubes of the pebble-powder which have 
been shot from the gun before the combus- 
tion was completed. Prof. W. Mattieu Will- 
iams has found, by examining the papers 
of Count Rumford, that he made experi- 
ments on the same subject, from which he 
inferred that in the ordinary firing of gun- 
powder in firearms the explosion must be 
gradual, In using powder in grains and 
cubes of sizes proportioned to the caliber of, 
their guns, modern artillerists are only car- 
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rying out the principles which Rumford ex- 
pounded. He foretold the danger of firing 
such artillery as we now use with ordinary 
small-grain powder. Such powder would 
explode completely before the shot could 
fairly be set in motion, and would produce 
bad effects on the gun. The modern cubes 
burn on their surface and thereby start the 
ball. They continue burning and evolving 
more and more gas as the ball travels along 
the tube, and, to be perfect, should just 
complete their combustion as it leaves the 
mouth of the gun. But this degree of per- 
fection is not attained, and hence we have 
the “ porcupine-quills ” appearance. 


Horse-Sausages.—The best Bologna sau- 
sages are made of chopped bacon and pea- 
flour, and are flavored chiefly with garlic 
and cloves. When the bacon is old, but 
sound, says the Sanitarian, such sausages are 
wholesome and highly nutritious, and are 
especially useful to laborers, travelers, and 
soldiers in camp, and others who have not 
the means of cooking at hand. They rarely 
spoil, but, being eaten uncooked, they may 
sometimes introduce trichinz. The use of 
horse-flesh is a recent innovation in sausage 
manufacture, and is practiced in Italy and 
Belgium, as well as in this country. These 
horse-sausages are said to be of the Bo- 
logna variety, and the makers justify them 
from the wholesomeness of horse-flesh when 
healthy. But the mcat actually used is that 
of animals worn out by work or made use- 
less by disease—“ fit for nothing clse.” 


The Médoe Wines.—The Médoc district 
of France, famous for its wines, consists of a 
long strip of land, extending northerly from 
Bordeaux and lying between the sca and the 
river Gironde. The best vines are grown 
on a surface of gravel-quartz and sand with 
aclay subsoil. The vine most usually grown 
is of a stunted variety, and seldom rises 
more than two fect from the ground. They 
first bear about five years after being planted, 
and continue productive for one hundred or 
even two hundred years. The grapes, when 
taken to the press-house, are stripped from 
the stalks and placed in large vats, some of 
which have a capacity of 3,240 gallons 
apicce. In these they are left to ferment for 
a period of from a week to a fortnight, 
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after which the wine is drawn off into hogs- 
heads and taken to cool in well-ventilated 
stores. Here the casks are filled up at in- 
tervals, and the drawings-off are attended to 
at the proper time. Tendency to excessive 
fermentation is checked by drawing the 
wine off into casks impregnated with sul- 
phur. The Médoc wines are classified into 
several grades or growths, the qualities of 
which are considerably capricious ; and the 
quantity of wine produced at the several 
vineyards is subject to great fluctuations. 
Notwithstanding, however, the uncertainty 
of the annual return, the Médoc district 
is said to be of greater commercial value 
to France than both the better known Cog- 
nac and Champagne districts put together. 





NOTES. 


In respect to the use of the diamond 
drill, or an instrument of corresponding 
effectiveness, by the ancient Egyptians, Mr. 
W. F. Durfee, having inquired through our 
consul-general at Cairo, received from Mr. 
W. Flinders Petrie the following list of 
objects in which marks of such an instru- 
ment may be scen: Base of tube-drill hele, 
cut too deep in roughing out the statue, 
between the feet of the diorite statue of 
Chafra (Kofra), in the Boulak Museum ; 
sides of two drill-holes, showing on the 
inside of the sarcophagus at Gizeh; the 
marks are near the top, at the north end of 
the east side, and on the west end; saw- 
cut too deep into the outside of that sar- 
cophagus, on the north end, near the top at 
the northeast edge ; saw-cut surface beneath 
the sarcophagus in the second pyramid at 
Gizeh ; drill-hole with core sticking in it, in 
the granite lintel of the chamber leading 
from the southwest correr of the great hall 
of the granite temple of Gizeh, the fifth hole. 
Mr. Petrie believes there are some small 
drill-holes in the Hyksos head in black gran- 
ite from Bubastis, in the Boulak Muscum, 
where the eye-sockets have been cut out. 


Tue importance of taking care of the 
first teeth is insisted on by Mr. Fisher, a 
dentist of Dundee. While they are destined 
to disappear in a short time and give place 
to other teeth, they will cause pain and gen- 
eral conditions of disease if they are un- 
sound, the same as the permanent teeth do; 
and the latter can not escape being affected 
by the disorders they occasion. It is not 
safe to depend on extractiug them if they 
cause pain, for that enfeebles the chewing 
power; and, if many of them are removed, 
the jaw does not develop properly, and the 
second teeth are made liable to grow irregu- 
larly, 








Tae respiration of insects has been the 
subject of study by M. Contcjean, who has 
found that, contrary to what takes place in 
vertebrates, the movement of inspiration is 
passive and that of expiration active. The 
air is driven from the body by a contractile 
effort. Hence, when the insect is wounded, 
the flow of blood occurs at each expiration. 
The respiratory movement is not interrupted 
by cutting off the head, nor by the absorp- 
tion of curare, whch produces an immediate 
cessation in man. 


Dr. G. Meyer thinks that he is able to 
assume, from a comparison of the records of 
a number of years, that the moon has an 
influence in lowering the height of the ba- 
rometer in the months from September to 
January, at the time of full moon, and in 
raising it during the first quarter. His 
views are confirmed by the independent 
studies of Captain Seemann, of the Deutsche 
Seewarte. No effect has been perceived in 
the other months. 


Tse property marking bacteria and ba- 
cilli of absorbing aniline and being killed 
by it has been put to good use by two 
German observers, Messrs. Stilling and 
Wortmann. Having demonstrated that the 
violet aniline dyes, without arsenic, were not 
poisonous to rabbits and guinea-pigs, the 
authors produced eye-disorders in those ani- 
mals, and treated them successfully with 
aniline. They then tried the human subject, 
and cured a skin-ulcer on a scrofulous child, 
by daily dropping a little aniline solution on 
the sore. Similar good results were had 
with bad cases of eye disease; and it soon 
appeared that many surgical cases were 
open to treatment in this way, and that, in 
general, wounds and sores developing suppu- 
ration could be sterilized with aniline. It is 
thought that cases of internal inflammation 
may also be within reach of this treatment. 


Pensions have been granted in the Eng- 
lish civil list to Dr. Huggins, the widow of 
the Rev. J. G. Wood; and the four unmar- 
ried daughters of the late Rev. M. J. Berke- 
ley. 

Mr. G. W. Hawsteron regards consump- 
tion as depending on conditions that reduce 
the breathing surface of the lungs below a 
certain proportion to the rest of the body. 
The conditions include sedentary overcrowd- 
ing, want of exercise, defective seats, ill- 
fitting clothes, and whatever may impair the 
lungs or lead to undue compression of the 
chest. Remedies should be sought in free 
country life, well-ventilated rooms, suitable 
chairs, and clothing free from constriction 
and ‘not too heavy. The earliest physical 
training should aim at the fuil development 
of the thorax. Persons whose breathing 


capacity does not measure up to the normal 
should not engage in any occupation tending 
to constrain the chest or to expose the lungs 
to the iuhalation of dust. 





NOTES. 
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Pror. F. W. Orrver has published a pa- 
per on the floral biology of the flower Epis. 
cia mac a plant which, recently sent 
over from British Guiana, first flowered at 
Kew last summer. It is remarkable in that 
the flowers are never open, but the front 
lobe of the corolla is from the first folded 
back, so as to close the mouth like a cork. 
Nevertheless, all the arrangements are such 
as are adapted for cross-fertilization by the 
agency of some insect. The plant is unique 
in being at once closed and yet requiring the 
visit of an insect for its fertilization. 


ApvantTaGE is to be taken of the height 
of the Eiffel Tower to fix in it a manomet- 
ric tube in which mercury can be poured 
to form a column that will give a pressure 
of four hundred atmospheres. M. Cailletet 
hopes to be able to make use of this enor- 
mous pressure in continuing his experiments 
on the liquefaction of gases. 


A vepostt of floridite, or phosphate of 
lime, described by Prof. E. T. Cox as found in 
Florida, occurs in beds from a few fect to 
thirty-seven or more feet deep at places, over 
an area of 120 miles north and south, and 
20 miles east and west, and consists of 80 
per cent pure phosphate. The author be- 
lieves that it is derived from the mineraliza- 
tion of an ancient guano. 


Tue crumpled and crushed form of the 
human ear is accounted for by Prof. H. D. 
Garrison as a result of the habit of lying on 
the side of the head, which habit has been 
induced by the increasing weight of the 
brain. The question, says the author, in his 
paper on the subject, read at the American 
Association, had originally been whether the 
animals through which it had been developed 
would profit most by large brains or by per- 
fect and symmetrical hearing apparatus, and 
had been promptly decided by natural selec- 
tion in favor of large brains. 


Tue Biological Section of the American 
Association has approved of a movement to 
establish a biological station on the Gulf of 
Mexico, for which subscriptions of $25,000 
have been promised. The station will prob- 
ably be located at Tarpon Springs, Fia., 
where there are fine opportunities for the 
study of fresh and salt water, as well as of 
land forms, 


Dr. Witt1am Iicveorns has been chosen 
to be President of the next year’s meeting of 
the British Association to be held in Cardiff, 
Wales. The meeting of the Association in 
1892 will be held in Edinburgh. 


Pror. A. J. Coo, speaking of the Food 
of Bees, remarks that the carbohydrates 
are sufficient for the life of the insects, but 
that they must have nitrozenous food to 
support them during the process of repro- 
duction. The former they derive from the 
honey of plants, the latter from spores, 
grain, fungi, and bee-bread. 
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ConcerninG certain philological and eth- 
nological discussions that are going on with 
considerable warmth, Mr. John Evans said, 


in his address in the British Association, | 
that it will be for the benetit of science for | 


speculations as to the origin and home of 
the Aryan family to be rife; but it wiil still 
more effectually conduce to our eventual 
knowledge of this most interesting question 
if it be consistently borne in mind that they 
are but speculations. 


An important manufacture of butter from 
cocoanut-milk is growing up in Germany. 
Cocoanuts for the purpose are imported in 
large numbers from India. 


Recent ir.vestigations by Prof. Geddes, 


of Edinburgh, have Icd him to reject the | 


commonly accepted views of the origin of 
thorns. Ile has found that there is a 
more or less developed general contrast 
in vegetative habit between thornless and 
thorny varieties. The thorny varicties or 


species show a more diminishing vegetative- | 


ness than their thornless congeners ; in fact, 
they frequently develop their thorns by the 
actual death of their germ points. 


Tre presidential address of Prof. T. E. 
Thorpe, in the Chemical Section of the Brit- 
ish Association, was largely devoted to the 
vindication of the claims of Priestley to be 
the discoverer of oxygen and of the non-ele- 
mentary nature of water, against the attempt 
of M. Berthelot, in his Révolution Chimique, 
to appropriate a principal share in the dis- 
coveries to Lavoisier. 


A wotron has been put forth by the ed- 
itor of a leading dairy paper that neither 
dipping out milk nor drawing it through a 
faucet from large cans gives portions of 
equal quality to every customer. The dip- 
ping method was tested, at Cornell, on three 
milk routes—the conclusion reached being 
that by this practice “substantial justice is 
done all the patrons so far as the amount of 
fat apportioned to each is concerned.” 





OBITUARY NOTES. 


Sm Ricnwarp F. Burroy, who died at 
Trieste, Austria, October 30th, was one of 
the most venturesome travelers and explor- 
ers and voluminous authors of modern times. 
He was born in Hertfordshire, England, in 
1821. Having no taste for the university, he 
entered the East India and afterward the 
British diplomatic service. He visited the 
holy places of Arabia and won fame by the 
book he wrote about them; was the first 
European to visit Herat; discovered Lake 
Tanganyika; traveled to Salt Lake City and 
California; spent three or four years in 
western Africa; explored the Brazilian 
highlands and Paraguay; spent two vaca- 
tions in “ unexplored Syria”; visited Ice- 


land ; explored the land of Midian; and ac- 
companied Cameron to the Gold Coast. His 
published works approach eighty volumes, 
of which thirty-nine are accounts of travel 
and exploration. Of these the Lake Region 
of Equatorial Africa is one of the best 
books on Africa. Burton also published 
grammars of three Oriental languages, five 
volumes of folk-lore, three books on fencing, 
and translations of the Portuguese poct 
Camoéns, and of the Arabian Nights. 


Mr. Jonn Hancock, an English ornithol- 
ogist, died at his home in Newcastle - on- 
Tyne, October 11th, at the age of eighty- 
nine years. 





Tne death is announced of Dr. Wenzel 
| Leopold Gruber, Professor of Anatomy in 
| the University of St. Petersburg. He was 
| seventy-six years old. 


Pror. THorotp Rocers, the eminent 
English economist, has recently died at Ox- 
ford. He was educated at King’s College, 
London, and at Oxford, and began life as a 
clergyman of the Puseyite school. He after- 
ward became a “coach” at Oxford, where 
he wrote a hand-book on Education and a 
pamphlet on the Law of Settlement. He 
was made Professor of Political Economy 
at Oxford in 1862, after which he devoted 
himself mainly to economical subjects, and 
entered Parliament in 1880. He published 
two volumes of Historical Sketches ; Cobden 
and Modern Political Opinion ; Agriculture 
and Prices in England (his most important 
work) ; Six Centuries of Work and Labor ; 
The Economical Interpretation of History ; 
and the History of Holland in the Story of 
the Nations series. 


Mr. Rosert Broven urtu, of Victoria, 
Australia, who died in August last, had an 
important part in the scientific work of the 
colonies. He was from 1855 to 1858 Di- 
rector of Meteorolegical Observations for 
the Colony of Victoria ; was for some years 
member and Secretary of the Board of Sci- 
ence; honorary secretary and member of 
the Board for the Pretection of Aborigines; 
Director of the Geological Survey of the 
Colony ; and author of many works and pa- 
pers on geology, ethnology, and philology. 


Cartan Joun Pace, of the Argentine 
Navy, a summary of whose lecture on the 
Gran Chaco and its rivers has been pub- 
lished in the Monthly, died in June or July 
while making an attempt to explore the 
Pilcomayo River at about one hundred and 
fifty leagues from its mouth. The expedi- 
tion reached the mouth of the river in the 
small steamer General Paz in April last, 
and Captain Page attempted the ascent 
thence in a vessel built especially for the 
service, drawing only eight inches of water ; 
but even then the ascent was found im- 
practicable, and the steamer could often be 
kept afloat only by damming up the stream. 



































